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▼m iimiODVcfnoK. 

« 
HftU of the less dividend h the midtiplicand of the corres- 
Dondiiit^iiumber in mukiptication. Thus, (page 38) in divinion. 
No. 18, the quotiient of the greater divideniU 1867776, (jltvid- 
cd twice by 4, is the less dividend, 1 167S6, of the same No. 
18-«-and the quoHeni of this less dividend, 116736, divided 
four times bj 4, is 456, the multiplicand of the corresponding 
No. 18 of multiplication (page S4). This plan is followed to 
the end of the fourth set ; and bj it, we consult the conv^i-* 
encc of teacliers» flave the time generally consumed ia re- 
viewing the operations, and render it difficult, not to say im- 
poSvC^ible, for learners to wrong themselves, by trying to im- 
pose on their instructors.— The same contrivance is applied to 
multiplication and division of decimals. 

We have, under every rule, left some questions unanswer- 
ed, to use scholars tp depend on their own abilities ; for it is 
observed that *< pupils accustomed to work such questions 
only, as have the answers given, seem utterly at a loss when 
desired to work those to which they are not given." 

The questions on multiplication and division,' 1st and £d 
sets, will be found very useful. They perfect the student in 
the multiplication table, and lead him to acquire' readinesa 
and accu racy in understanding and answering questions. 

1 have separated the multiplication table into two parts, to 
render the committing of it less arduous to the young learner. 

The questions which immediately follow each part, have 
the same tendency ; but multiplying and dividing several 
times in succession by the same number, for instance* by £| 
4, or 6, &c. (pages 24 and 37) will be found the best mode of 
making the multiplication table familiar to the students. A 
number of eminent teachers have successfully used both ex- 
ercises. « 

I strongly vUrge the adoption of the mode of performing 
division explained and exemplified in the appendix,(page 161,) 
at least for beginners. 

Obometrioal ratios are introduced to make proportions 
more easily understood (page 50). 

PaoPORTions, as applitaSe to the rule of three, are, next 
to nuq^eration, deserving tlve particular attention of learners ; 
they should, therefore, endeavour to make themselves perfect- 
ly roasters of their principles and properties, before they pro- 
ceed further. As the first rules are founded immumeration» 
«o, nearly all the subsequent ones depend on die properties 
jof proportions* \ . 



iirrRODucTiOK* ix 

A pROPORno}^, from its nature and clefiniti<Hi> is composed 
of four terms (page 6l> In order that the student should 
never lose sight of this, I have invariably represented the un- 
^ known term by of (pages 67, 69, &c.) in sUtinff the rule of 
y three; and that or is placed as j^^e term instead of Zasf; for, 
it appears more natural to proceed from the first to the last, 
than as heretofore, from the last to the first ; and, it seems, 
in consequence, to be more readily understood by the student. 
The method of beginning bjr the fourth term is, however, de- 
tailed, for those who prefer it; and in the appendix (page 166,) 
will be found the old method. *■ 

The word HOMOG£ir£ous is introduced into the rule of ftrec, 
as expressing the relations of the terms to one aiiother, more 
accurately «ian any other expression would do. If it be 
thought a hard word, substitute for it similar. It is well, 
however^ to remark fTifir iiny niiini km \mmmim^tmMmiJiiMmLMUL^ 
vided its meaning is definite and well understood. 

By making the student observe that in the rule of three 
the terms are given by pairs, and by exercising him to distin- 
guish them accurately (page 67,) the statement is much fa- 
cilitated ; because, each pair foiling a ratio, he can imme- 
diately perceive^ that a term whidi has no homogeneous qtian^ 
tity witn which it may be paired, must be disregarded. The 
understanding of this is of considerable importance ; for those 
odd terms are generally very perplexing( page 73^. The plan, 
of connecting the terms by pairs is new, and will, it is be- 
lieved, prove useful. ^ 

Questions to he asked when the Class is engaged in staiing. 

Does the question require pounds, length, breadth, yards* 
&c.?— Then put down a? pounds, je length, &c. &c. 

What is its homogeneous term ?-— What is the other pair of 
terms ?— On which of them does the question depend ? 

If on the greater, ask t will wore require more or less ? 

If on the smi^ler ; will less require more or less ? 

Place the ratio according to the last answer. 

When the unknown term is unrej)resented, the imperfect 
state of the proportion must necessarily produce an inaccurate 
impression on the students mind. Having no fisied points' 
on which to rest his attention, he can apply the reasoning, 
required in stating the question, only in a vague-, loose, and 
unsatisfactorv manner, very little calculated to lessen the 
difficulty he has to contend with. But> when the answerus 



X xirr*o»voTioir. 

renrcsentcd bf ac, tbAt x becomes a determinate object, te 
Xh au1he7^^ I. appropriatdy and inst^^^^^ a^l- J; 

so tbat, nothing vague and uncertain can perplex the stu 
dent's ojperations, and retard his progress. ^h^„,i:„^ 

ThiaTust be enumerated among tje advantages attending 
the use of ar; an advantage far from ^eiog unimportanUor it 
removes the obstacle which abstractions invariably present 
to^ou^ who possess, but very imperfectly, the power of ge- 

"^FltfoKS (page 80).-Vulgak Fhactxoks. usually bo d^^ 
ficult, intricate 5nd repulsive, are treated in so P^ am and 

familiar a way, that they are within >-^*f/^^3;^?rearlV 
Iha^e not hesitated, therefore, to present ^^ac^^^^^^f^*^^^^ 
for an intimate acquaintance with them will be found ex 

treraely useful. ^ . u-4^^ ,^ -nwawtiim, mul- 

^The.re.?Hlat %m!SS^^iA m^m practised, and is 

• consequently, so strongly impressed on our minds^ from early 
associations, that it will probably appear preposterous to find 
multiplication and division of fractions treated of before ad* 
dition and subtraction; and yet, these two last operations, 
requiring a preparation in which multiplication is necessary, 
I have thought it mor& consistent to teach muliipUcation first. 
By that means the pupil is made acquainted with the diderent 
operations in their proper saccessiun ; whilst in the usual 
manner, he is, in order to reduceto a common denominator, 
required to perfcrm multiplication of fractions, before he is 
shown how it is to be done. No doubt, the perplexity many 
pupils experience on that subject, arises from tbat cause. 

in clotn measure (page III,) 1 have, (to follow other as- 
sistants,) made the French ell equal to 6 quarters, although, 
in commercial transactions, it is counted only as 5. 

An aune or French ell equals in Paris feet, 3 feet, 7^ in- 
ches, or 43-| French inches ; equal to 46^ English inches ; so 
that a French ell contains I yard, or 36 inches English, and 
10| inches over; a quantity which is considerably less than 
half a yard, or 18 inches ; consequently, a French ell ought 
not to be counted as 6 quarters, or 1^ yards.— It is, in fact, 
only 1^ English inches more than 5 quarters, or 45 inches, 
and- in commercial transactions, it is rated at only 5 quarters; 
and 100 French ells are counted as 125 yards, although they 
are, in fact, equal to 129f yards. 

GoMPoirNb Division (page 151,) ig not treated in the usual 
waf .-^In tke first place, the divis<»' is not separated into se^ 
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1. Arithmetic is a science which teaches to form, to ex- 
press, to read numbers, and to perform on them various 
operations, to attain a proposed end. 

2. A number is the colleqtion or union of several unities : 
and the unity or unit represents anj object whatever, con- 
sidered as a whole, viz. a house, a book> a picture, an army, 
&e. 

S. The first number is the unit ; and all the others are 
. formed by successively adding the unit to itseU. Thus t one 
unit added to another, forms the particular number called 
two : if to the latter we add a unit, we have the number call- 
' ed three, and so on ; so that, by adding a unit to the preced- 
ing collection, we may arrive at any number whatever. 

4. JBut as it would be extremely difficult to recollect every 
individual or separate character, had one been invented to 
represent each particular number. The Arabs, to whose inge- 
nuity we owe our system of numeration^ adopted ten cha- 
racters viz. 0, 1, 2, S, 4, 5, 6, 7, 8, 9, called Jfig'urps, by means of 
which, every possible number can be expressed. The first of 
these characters called nought, cipher or zero, represents 
nothing by itself, or has no signification ; the others, have each 
a particular yalue, and are, therefore, called significant 

figures. 

NUMERATION. 

5. JSTumeration teaches how to represent all numbers by 
means of the ten characters ju«t mentioned ; to do this : 

6. Numbers are divided into units of different classes ; the 
value of each class is ten times that of the preceding one, 
counting from right to left. 

\ r. So, with 10 units of the 1st class, has been formed a sin- 

i gle unit of the second, called 1 ten of units, or simply 1 ten:^ 

\ with 10 units of the 2d class, or 10 tens, has been formed a 

single unit of the 3d, called hundred of units or simply hun- 

. "dred: with ten hundreds, or 10 units of the 3d class, nas been 

. formed a single one of the 4th class, called units of thousands 

or simply thousand : with 10 thousands or tO units of the 4th 

<:lass, has been formed a single unit 6f the 5th class, called 

A 
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1 ten of thousands: vith 10 tens of thousands or 10 units of 
the 5th clasft, has been formed a single unit of the 6th class* 
called 1 hundred of thousands ; and so on, the 7th class being 
called units of millions, the 8th» tens of millions, the 9th, 
hundreds of m^illions, &c. 

8. To elucidate this still more, let us: 

To 1 to 2 to 3 to 4 to 5 to 6 to 7 to 8 
Add 1 11 11 1 11 

We have 2 3 4. 5 6 7 8 9 

e^ch being expressed by. a simple and different character. 
Now, if to 9 units, we add one^ the number is called £e!n; but 
as there is no single character to represent that number, it is 
agreed to consider those ten units of the first class, as making 
onlj 1 of the second^ called 1 ten; But, if set down by itselt, 
tliat 1 will occupy the first rank or place ; how then are we to 
make it fill the second ? By putting the character 0, which 
has no value of itself, to the right oithe figure 1, which will 
then be in the second place, whilst the 0, or nothing, will fill 
up the first or unit place, thus : 

9 10 11 12 13 
1 1 1 1 7 



10 11 12 13 20 The first of these 

representing 1 ten and no unit. So that the same charac- 
ter 1, which represents the first nujnber or unit, when placed 
in the first rank, represents 1 ten, or a quantity ten times 
greater, when placed in the second rank. If to 10, we add 
1 unit, we form the number eZeVen,- represented by 1 ten antl 
1 unit; let us add 1 more, we then have the number twelve or 

1 ten and 2 units, and so on, till we come to 1 ten and 10 
units ; these 10 units being converted into 1 ten, we then have 

2 tens and no unit. Since the figure 2 is to represent 2 tens^ 
it must occupy the second place, of course «er(^ is to fill up 
the first. Ex. 

in setjenteen,. how many tens. ^ 

1 ten and 4 units form what number ? 

1 ten and 7 units form what number P 

1 ten and 9 units do* 

How many tens in twenty ? 

How many tens in sixteen ? and also how many units ? 

How many units i* eight ? 
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MUMERATION. 3 

Or the pupil may be directed to write down, eighteen— 
jSr^eeu— 'fourteen-— eleven — nine — sixteen. — Or else : 1 ten 
and 6 units-^2 units and one ten — 9, units and no ten — 2 tens 
and no unit—twelve — ^nineteen— thirteen. 

Exercises'oC this sort should, be reiterated until the pupil 
has a sufficient knowledge to proceed. 

9. We inajsuccessivetj obtain 3, 4, 5, 6, 7, 8, 9 tens, each 
particular one being represented by a single character ; but 

,when we reach 10 tens, as we have no single character to re- 
present them, how •s.hall they be expressed ?-*-By considering 
those 10 tens are together, as worth only 1 single unit of the 
third order called 1 hundred. That 1 must then occupy the 
third plaea (from the right) ; of course, the first and second 
places are to be filled by two zeros thus : 100. 

' r 20 30 40 50 60 70 80 90 

10 10 10 10 10 10 10 10 

SO 40 50 60 70 80 90 ' 100 

Instead of saying 2 tens, we say twenty— of 6 tens sixty, 

3 tens, thirty, 7 seventy, 

4 forty, 8 eighty, 

5 fifty, 9 ninety. 

How is the nutnber composed of .6 tens called?— do. of S 
ten^ ?— of 3 tens ,and 4 units ? of 4 tens ? of 4 tens and 6 
units P of 5 tens P of 5 tens and 1 unit P of 6 tens and 2 units ? 
of 7 tens ? of seven tens and 7 units ? of eight tens ? of eight 
tens and 3 units ? of nine tens ? of nine tens and 9 units? 
. ^ Write down thirty — thirty -three— thirty-eight — twenty- 
six— twenty-two — twenty-nine — forty — forty rone — forty-se- 
ven — sixty— -sixty-nine — -forty-five — seventy — seventy-six— 
'seventy -three— -eighty — eighty- two— ninety — ninety-one— 
and other exercises on any number inferior to one hundred. 

In fifty -four, how many units ? how many tens ? — Why 
does the 4 represent units ? Why does the 5 express tens? 
What would the 5 express, if it were in the first place ? — In 
54, invert the order of the two figures, what number will that 
produce? — -and why.^ — &c. &c. . - 

In forty how many tens ? how many units .^— &c. 

In fifty-three ?-^in thirty -two ^ — forty -four?— fifty ?^ — fifty- 
nine ? — seventy ? — seventy-three ?— five ? — eighteen ?— se- 
venty-seven r — one ? — eighty-one ? — ninety-five ? — ninety- 
nine ?— twenty -eight ? — eighteen? 

10. Thus we see that the figure 1 at the first place ex- 
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presses 1 unit ; that the same figure 1, at the second place, ex- 
presses 1 ten, or a quantity ten times greater than 1 unit ; at 
the third, it expresses 1 nundred, or a quantity ten times 
greater than the preceding or a hundred times greater than 
the first. The same thing takes place with the figure 2, which, 
when it occupies the Ist, Sd or 3d place, expresses 3 units, 
3 tens or ^Hundreds, 222. — The same variations will oc- 
cur with Sj as 3S3 : with 4, as 444 : with 5, as 555 ; with 6, 
as 666 : with 7, as 777 : with 8, as 888 : with 9, as 99P. This 
last number called nine hundred and ninety-nine, contains 9 
hundreds, 9 tens and 9 units. 

EXERCISES, 

In one hundred, how many tens ? how many hundreds ? 
how many units ? — In one hundred and twenty -five, how 
many hundreds ? how many units ? how many tens ? Why- 
is it one hundred ? why 5 units ? why 2 tens ? — ^In two hun- 
dred and twenty-seven, how many units ? how many tens ? 
how many hundreds ?'— and why ? 

In 604, how many units, tens, hundreds and why ? 

772— do. — 450— 201— 666— 382^328— 347— 102— 210 

832— do.— 823— 507— 609— 906— 120— 283— 238— 750 

Why do you write 604 with 6, and 4 ? Because there 

are 6 hundreds, no tens, and 4 units. Why do you write 

102 with 1, and 2 ?—<lo. 75 ?— 94 ?— 49 P--509 ?— 905 ? 

What number is written with one 2, one and one 8? 
Writedown three hundred and seventy — four hundred and 
ninety — seven hundred — seventy— five hundred and mne— ^ 
nine hundred and five — nine hundred and fifty— six hun- 
dred — hundred and four— six hundred and forty — four huij- 
d red and six — ^four hundred and sixty; 

H. If, in the number 999, to the 9 units we add 1, the 
sum will be lOninits. These being converted in- 
to 1 ten, and added to the 9 we already have in 
the number at top, 10 tens will be formed. These 
10^ tens are equal to one hundred. Let us add it 
to the 9 we hav€ above, and we then obtain 10 
hundreds. With these 10 hundreds, we compose 
one single unit of the 4th class, called 1 unit of 
thousands. That 1, must then be at the 4th place 
from the right and consequently the 1st, the 2d 
and the 3d places are filled by three zeros. 
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irUMERATION. 

We here perceive that the fieure 1, at the fourth place, ex- 
presses a quantity one thousand times greater than it does at 
the first. 

In 1025, how many units ? how many thousands ? how 
many tens P hundreds ? 

2400— do.p— 4912— 60/3— 5893— 3958— 1205— 9214 
7063— do— 8953— 8385— 2004— 9 14^— 637—3589 
9001— do.— 6014— 4006— 1205— 5901— 1069- 

Why m 1025, does the 1, express one thousand ? the 5, five 
uniu ?— the 2, two tens ? the 0, no hundred ?«— The same ques- 
tions on the other numbers. 

What number is written with one 3, two and one 7 ? 

do. do. '• one 7, one 3 and two 1? 

do. do, one 6, and three 9 ? - 

do. do. four 7 ? 

Write down in figures one thousand, one hundred and 
eleven*^one thousand two hundred and forty-three — three 
thousand four hundred andtwenty-one-— seven thousand— ^e^^ 
ven thousand and 9 units — seven thousand three hundred and 
two-height thousand and twenty-five— nine thousand and 
seven^three hundred and five — three thousand three hun- 
dred and five. 

12. When, by successive additions, we get 10 units of 

« thousands or 10 units of tlie 4th class, they 

^ are cpnverted into 1 single unit of the 5th 

^ class, called 1 ten of thousands / the 1st, 

^ ^ ^^ S S 2 ^^' ^^» ^^^ ^^^ places being filled by ci- 

• 1 ph^^^« ^^ ^^^^ ^^ thousands or 10 units 

• 9 ^^ ^^^ ^^ class, become, by a similar con- 
] __^__^ version, 1 single unit of the 6th class, call- 
10 ^^ ^ hundred of thousands^ represented by 
9 ^^^»^^^' Ten hundreds of thousands, 6m 

'; class, will form 1 single unit of the 7th 

1 c^*®8» called 1 unit of miUions. 10 units 

9 ^^ millions, give 1 single ten of millions ^ 

_^_^__^___^^^_^ 8th class. 10 tens of millions, 1 single 

1 f^^^^^^ 9f wiWiows ; 9th class.* 

EXAMPLES. 

In 12475, how many thousands I hundreds P tens of th6ti- 
sands? units? tens? 

* See 1st remark, in appebdix. 
A 2 
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24l64-i-do/— .71209—^00000— 4109025— 7528463 
60008— do.— 91270— 314206-^ 712049—1000504 
42056-^0.— 63008— 741007— 8000246— 504100 
50625— do.— 80Q47— 777888— 6?40080— 400105. ; 
Write down one million — ^three millions four hundi^ed thdu* 
satid— ;twenty-two millioiis, seven hundred forty thousand, 
six hundred and 4 units. One hundred eighty-nine thousand, 
six hundred and forty units. 
13« Here we must observe that in the annexed table, each 

natiie belongs inva- 
riably to the class 
to which it is join- 
ed. Exercises, 

What is the name 
of the 1st class on 
the right ? that of 
the 2d ? of the 3d ? 
ofthe4th?the7th? 
the 9th?— the 6thF 

, , , ^.^ .., ...^ , ^:. . . , the 8th P the 5th ? 
9ih 8th 7th 6th 5th 4th 3d 2d Ist class ^^ 

What class comes on the right of the millions ? of the huii- 
dreds of thousands? of the tens of thousands .? of the hun- 
dreds ? of the thousands ? of the tens? 

What class is called hundreds ? — tens ?— thousands ? — 
units ?— tens of thousands ?-^mil lions ? — ^hundred of thou- 
sands ? hundred of millions ? 

What class comes on the left of the hundreds ?^ — of the 
units ? of the thousands .? of the millions ? of the tens of thou<* 
sands I of the tens I of the hundred of thousands ? of the hun- 
dred of millions ? 

We must also notice that the word^ unitB, tens and hun- 
dredSf after beipj^ applied to the first three classes,, are like- 
wise employed, iti the same succession, to name the three 
following classes ; the only variation is found in the last word 
which l)ec«mes t/tousa7u2s, instead of tenths •* as, tensofthoU' 
sands, instead of tens of units: units of thousands, instead of 
units of units, or merely units: hundreds of thousands, instead 
of hundreds of units. In the next three classes, the same 
succession of units, tens and hundreds is again used, but the 
word million is joined to them instead of either units or thbu- 
sandsg and so oa of all the other classes connected three by 
ffa^e. 
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14. This last observation naturally leads us to the division 
«j of any number vi^hatev^r into parcels 

« *§ or periods of three classes each, or 



u 



,o g - into triadsy'* beginning at the right 

S' o '5 hand and going to the left, (see cx- 
fi ^ :* amples). The first right hand ^ricrii, is 

*o *© *© the triad of units^ which consists of 
*§ "^ 'g ^ three classes, viz : units, tens, and 

hundreds, of units, taken collectively 

and expressed by 0, 1, 2, or rather by 

8 7 6 5 4 3 2 1 210. The second triad is that of the 

« \^* .OP'- ^ thousands, consisting likewiseofunitSt 

'S . 'S • "3 • tens and bundret^s. The. third triad 

^ oo ^ "S qo S '^ « ^ is that of the miUions, &c. &c. 

p -g C 3 oJ C.3 5 O; 

15. When you start from the units and ascend, the order 
of the triads is invariably the one jUst mentlonedj viz: units, 
thousands, millions, &c. The order is exactly reversed,' if 
beginning at the highest order, you descend ; as, millions, 
thousahcls and units. Each triad, except the first one on the 
left, must always have three figures, one for the hundreds^ 
one for the tens, and' the other for the units. 

EXERCISES. 

When going to the left, what is the triad next to the units I 
to the thx)u sands ? to the miUions ?— In descending : what is 
the triad next to the thousands ? to the imll ions ? to the units ? 

16,. Td express or write down a number composed of any 
quantity of figures, it is sufficient to know how to write a 
number composed of three figures or a triad, which, as al- 
ready Seen, is composed of three classes ; hundreds, tens, and 
units. 

17. As soon as the quantity of hundreds is mentioned, write 
it down; do the same with the tens and likewise with the units. 

EXEROISES. 

Write down thi'ee hundred and sixty-nine— one hundred 
and twenty-six-^aeven hundred and fourteen— -twq hundred 
and thirty.five* — four hundred and fifty-eight— five hundred 
and fortv-three— nine hundred and eighty-one-^ight hun- 
dred and seventy-five— seven hundred and ninety-eight 5 and 
any other of three significant figures. 

if hundreds are given, and no tens, and no units, two ci- 

* Triad. We flelect the BagUsh word triads because it meam the union of 
3, or 3 united' 



1 



NUMSRATIOK. 



phers must be used to fill their pl4Ce8 } so that the figure re- 
presenting the hundreds should occupy its pwn place, viz: 
the third. 

EXERCISES. 

Write down : eight hundred — three hundred— five hun- 
dred — two hundred — one hundred— ^even hundred — «ix hun- 
dred— ^ine hundred*^four hundred-^tcn hundred. 

If hundreds and units are given, and ho tens ; the hundreds 
attd units are set down iii their respective places^ the dd and 
1st ; and 0, in the 2d, to take the place of the tens ; for, should 
that. be omitted, the figure intended to represent the hun- 
dreds, would be in the £d, instead mf the Sd plac^, and could 
not, of course, express hundreds or units of ^e 3d class. 

EXERCISES. 

Write down : three hundred and four— ^ve hundred and 
nine — six hundred and seven— eight hundred and one*— nine 
hundred and six*— seven h\indred and two — ^four hundred and 
three — two hundred and five — one hundred and eight — five 
hundred — five hqndred and forty— six hundred— six hundred 
and sixty — -nine hundred and five— three hundred and nine- 
ty — one hundred and seventy— one hundred and seven. 

18. Now, as any number, however great, can be divided 
into triads, each one composed alike of hundreds, tens and 
units (except the first on the left, which. may contain only 
units, or both tens and units) ; it is evident that when we are 
able to write one of these triads, we can write any number of 
them, each separately, and as it were, alone. We must 
merely attend to the invariable order in which they ought 
always to succeed each other, and be careful to put three 
zeros, for every triad, which is entirely left out, and one zero, 
for every class left out in any of the particular triads. 8ome ex- 
amples will render this plain. If directed to write down, se- 
ventyrf our thousand and forty 'Jive. / 

In seventy-four, there are 7 tens and 4 units; of course, I 
set down 74; but they ai'e to be thousands. The triad. of 
thousands bein^ the second, the triad of units is then to be 
placed on the. right hand of the 74 thousands. I am directed 
to write only forty-five units, that is, 4 tens and 5 units, with- 
out any hundreds; 0, must then take the place of the want- 
ing hundreds, and the number, seventy-four thousand and 
forty-five, will then be expressed by 74,045. 

19. Had I been directed to write down seventy four millions 
and four units, I would first set down 74, and smoe they are 
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millions, th6 triad of thousand^^ and that of units must be 
placed at the right hand of 74 : but as there is no mention of 
thousands, the places of hur^dreds, tens and units of that triad 
must be filled up' by 3 zeros ^ the number assumes then the 
following form : -74000. The triad of units is still to be placed; 
4 units only are given ; of course, I put zero for the hundreds* 
zero for the tens and have finally tiie number 74,000,004 in 
which it is easily seen that the whole triad of thousands is 
i^presented by three ciphers. 

30. If instead of the preceding number, I had been di- 
rected to write down 704 millions and 4 units : after f>utting 
down 704 millions, observing that no thousands are given, I 
put three ciphers for that triad, and completing, as in the last 
example, the triad of units, I have 704,000,004 the proposed 
Dumber. " 

Write down regularly under one another in figures, seven 
thousand, four hundred and twenty -threes— seventy-two thou- 
sand, six hundred— six hundred fifty-three thousand, four 
hundred and twelve— thj-ee hundred and twenty-four thou- 
sand—twenty-two thousand, three hundred -and fifty— seven 
millions, three hundred and four thousand^ six hundred and 
nine — -five millions— thirty -seven millions, forty-five thou- 
sand and seven units— ^ix hundred millions, seven hundred 
and five thousand, and forty -two units — six hundred and for- 
ty-seven millions, eight hundred thousand, and seventy -eight 
units^— seventy millions, three. hundred and nine units — ^five 
millions and three units— eight millions and four units-^se- 
ven hun({red thousand and twenty -three units— ^seventeen 
millions and thr«e hundred and forty units— nine hundred 
and four mi H ions, six hundred and twenty-two thousand, one 
hundred and seven — four hundred millions, seven thousand 
and twenty -three units. One thousand millions^— twenty 
thousand millions twenty-four units. 

21. To read a number it must be divided from the right to 
the left into triads, by a comma, or a dot, and then be^innin^ 
by the left, each triad inust be read separately, as if it were 
alone, pronouncing at the end of each, the peculiar name it 
bears; as millions, thousands* &c. for instance, if the number 
6765484£ is given, beginning at the right, and dividing it in- 
to triads, I find the. triad of units, thousands and millions ; 
then going to the left triad, I say ^7 millions, 654 thousands 
and 842 units. Read 7423—72106^653412—324000-^ 
22350—37045007—98600705042—647000800078—1004702 
--167000402589— 1234567809— 6001— 72600— 30003. 
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10 , ADDITION. 

How a A'himher nan be made 10, 100 ar 1000, Sfc. times 

greiater or smaller. 

22. First, to make it 10, 100, 1060, &c. times greater, for 

2 instance, add on its right hand, 1, 2 or S zeros, &c. 

g Q B J adding 1 zero, the figure which before that, was 

o Q Q at the right Iiand, and, of course, expressed units, 

2 ^'^' now, being' at the 2d place, express tens, that is, 

a quantity ten times greater. By adding 2 zeros, 

the same figure instead of units will express hundreds, a 

quantity a hundred times greater, &c. 

Second to make it 10, 100, 1000*&c. times less, take from 

14 ^^* ^^K^^ ^» 2^3, &c. zeros or figures. When you 

14 ^"* off the right hand character, the 2d one, which, 

1^ ^ before, expressed tens, becoming the 1st, expresses 

no longer tens, but units, that is, a quantity ten 

16 4 8 *^'**^® less. When you cut off 2 characters, the 3d 

16 4 ^^^^'"^"S ^^^ ^^^ expresses units instead of hun- 

j g dreds. 



ADDITION. 

23. Addition is an operation bjr which several numbers <if 
the same kind are added together so as to form a single one 
equal to them all. The result of this operation is called^ 
sum^ total or amount ^ 

24. To make an addition, the given numbers must be writ*- 
ten under one another, so that the units correspond to tiie 
units, the tens to the tens* the hundreds to the hundreds, &c. 
when thus arranged* a line is drawn under the lowest nui;n- 
ber. Begin the operation by addipg together the figures of 
the right hand column, do the same with the next Que and 
80 on to the Hst : the amount of each, if not above 9 units is 
placed under ; but when greater than 9; that Is, when it con- 
tains units and tens, set down only the unks or right hand 
character, and k^ep the tens, or left hand figure, to be added 
or carried to»those of the next class sunder the last column 
set down the units of the amount and place the tens to the 
left. 

25. The sum thus obtained is evidently equal to all the 
.given numbers, since it is the amount of the units -of all the 

classes which compose those given numbers. 

'W^y do you under each column set down only the units^ 
and keep the tens to be added to the following class? 
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£6. Because, in tbe system of numeratioB 16 unit^, of one 
class make but one of the following class to the leCt, conse- 
quently 1 is to be carried for each ten fouud in the amount. 

Note. It is impoijtant to convince the joung pupil of the 

necessity of classing l:ogether the units of the same kind ; and 

that may be done in the following manner : If you have, 

1 book 1 Can you say they make together, 3 

1 inkstand ami vbooks^ 3 inkstands, or 3 pens? No^ be- 

1 pen. J cause they are all objepts of different 

kindst which cannot be summed up together. 

But if you have "1 Can you not add them to- 

1 book on the table, ! gether, and say, you have S 

1 book pa the bench, and jbooks ? Yes, because they are 

1 booka^i the floor. . J all objects of the same kind. 

Hence the necessity of placing together the quantities which 

are alike, that is,, units with units, tens with tens, hundreds 

w^ith hundreds occ &pC 

I have to add together 49750, 5e6894, 68572, 4601, 7400, 
4 Q r - vx and 925321. 1st I place those given num- 
K a a Q Q A ^crs under each other so that the units of 
fi 8 5 7 2 ®^^^ should be in the 1st column to the right, 
4^01 ^^^ ^^^^ ^^ ^^f ^^* ^^^ ^^ ^^ '' when they are 
7 4 ^^' <lovyn and underlined, I begin, at top, as 
Q o a a o 1 follows: 6 and 4a»4; 4 and 2«6; ,6 and 
^ "^ ^ ^ "^ ^ 1=J7 and 1:=:8. The number 8 is then the 
1 6 4 2 5 3 8 n"^1t**y ^^ units contained in all the given 
' * numbers, and as in 8 units there is no ten. 

^ i set down, 8 under the 1st row, and pro- 
ceed to the row of tens, saying: 5 tens and 9s 14 and 7c=!21 
and 2as23 tens, or 3 tens and 2 hundreds ; these 2 hundreds 
being units of the 3d class, it would be incorrect to place 
them in the 2d, therefore out of the 23, I merely set down 
the 3 tens under the 2d row, and keep the 2^hundr^s to add 
them to those of the next left hand column. This is evident- 
ly the same as setting down the units of each partial sum and 
carrying the tens it contains to the next superior column; 
for, when 1 consider 23 as ir^artial sum, or 2^ by itself, 3, 
expresses units, and 2, tens.^ Since I carry £ from the 2d, 
column to the 3d, I say, 2 and Toad and 8m»17 and 5«b22 
and 6es28 and 4ss32 and 33ss35 hundreds or 5 hundfeds, 
which r place under, and 3 thousands which I keep to carry 
to the row of thousands: this is again setting down the units 
and carrying 4he tens of the partial amount 35.— •! go on 
summing up every column until I come to the last, which. 
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includiDg the ft carried from the preceding «iie, gives 16— ^i 

f^lace the 6 anits under that last column and the 1 ten on its 
eft— The grand total is 1,642,538. 

EXAMPLES. 1st Series. 

Add twenty, twenty-one, twentj-two, twenty -three, and 
twenty-four. 

Add twenty -five, twenty -six, twenty seven, twenty- eight 
and twenty -nine. 

Add one hundred and thirty-four — one hundred and thirty- 
three— one hundred and thirty -two— one hundred and thir- 
ty-one—one hundred and thirty. 

Add two^hundred and thirty-nine— two hundred and thir- 
ty-eight — two hundred and thirty-seven — two hundred and 
thirty Hsix—^two hundred and thirty-five. 

Add 340— 343— 344— 341— 343 
345_ 348— 347— 346— 349 
454— 453— 453— 451— 450 
459_ 458—^457—456— 455 
560 — 561— 564— 563— 563 , 
567— 565— 569 — 566— 568 
674— 673— 673— 671— 6^0 
679— 678— 677 — 676— 675 
781— 783— 788— 789— 7B0 
787—783— 784— 78S— 786 ' 
894— 893— 892— 891— 890 
899— 898— 897— 896— 895 
3990—3992—4993—5994—6995 
7996—8997—9998—9991—9999 






<C 
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Ex. 1st 36435 

7089 

12478 

48325 

94337 



Qd Series* 
2d 43004 3d. 854331 



4th 



3008 

90a6 

4081 

500009 



6789a 

433109 

8756 

97865*^ 



o4 



13438 

7564 

1 52135 

719004 

83000 



558108 

5. What is the sum of twenty-three thousand, four hundred 
and ninety-six— fottr thousand, six hundred and two— seven 
hundred and thirty-nine thousand and five units— ^six thoU-f 
sand, nine hundred and eighty-four— ninety-six units— tw«| 
hundred thousand and forty -five units ? Ans. 974,238^ 

6. Add together 76— 49304— 816— 1830— 243567— 678 
—9678. Ans. 311,950 
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7. Washington was born in the year one thousand seven 
hundred and thirty-two, he was* when he died sixty -^even 
years oid^ in what year did he die ^ Ans. 1799. 

8; Franklin was borii m 1706» he was eighty-four years old 
when he dj^ed, in what year did hi&death occur ? Ans. 1790. 

9. If from Philadelpnia to Lancaster there are sixty-six 
miles, from Lancaster td Swatara twenty-four— front Swa- 
tara ta Harrisbufg ten-<*"thence to Carlisle seventeen — ^from 
Carlisle, to Stony-creek one httndred and ei^t^ from there 

, to Greensburg forty, and from Greensbur^ to Pittsburg thir- 
ty -one ^ how many miles are there from Philadelphia to Pitts- 
burg ? ' . Ans. '295. 

10. Sir Isaac Newton was bom in the year 164% he lived 
85 year^» in what y^ar did he die I Ans. 1727. 

11. Gun -powder was invented in 1330; 111 years after- 
wards printing was discovered ; 51 years after that, America 
was discover^ by Coluipbud; SSILjrearahave elapsed since 
that» in what year are we ? >tik| Ans. 1822. 

12. St. Petersburg is 30 degrees E. long, from London. 
Philadelphia is 75^ W.— What is their difference in longi- 
tude ? Ans'. 105 J>. 

13. Cape Horn is about 57 degrees S. Jat. Philadelphia is 
40° N.— What is their difference in latitude? An^. 97^ 

14. Voltaire was born in 1693, he lived 85 years, what year 
did he die? Ans. 1778. 

15. Home was foui^ded 753 years before Christ, how long 
is it from that to the year 1822. ^ Ans. 2575. 

16. CorioJanus was banished from Rpme 491 years before 
Christ, how many years is it since that banishment took 
plac^? ^ Ans, 2313. 

17. From Portland to Boston there are 116 miles— from 
Boston to Hartford 97—- from there to New York 109— from 
New York to Trenton 57— from Trenton to Philadelphia 30. 
How far is Portland from Philadelphia ? Ai^s. 409 miles. 



SUBTRACTION. 

27. Subtraction is aa operation bv which a number is 
taken from ianother of the same kind. The result of the 
operation is called, e^^lj^s, remaiii(/^r or <£rj^e 

28. To make a 8ubtractton> place the smaller number Un- 
der the other ; units correspondin|^ to units, tens with tens, 
&c. draw a line below, and beginning on the right hand, take 

B 
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each figure in the loitrer line from the figare above it and sei 
down the remainder, if any, or zero if there be none* 

S9. But it may happen that the figare below is greater than 
the one above it, in such a case, as it cannot be Bubtracted, 
observe the following directions. 

1st. Borrow 1 from the next higher class on the left. 

53d. Consider that 1 as 10, and add them to the upper figure, 
from which alone you cannot take the lower one. 

Sd. Take the lower i^re from this crmoun^ and set the 
diflference down* 

4th. When you come to the upper %ttre from which you 
have borrowed, count it as one less« and take the lower one 
from it, if possible ; if not, borrow from the next left hand 
class, and proceed as just now directed, taking care, always 
to count every figure from which you have borrowed as 1 less. 
Examples will make this plain. 

After placing the two given numbers under one another, 
16 2 5 8 7 1 ^i^^^^^°^^r^i^^^^> ^^^s under tens, &c. and 

4 3 4 9 5 O "^'^^^^l^^^S ^H^in* beginning at the units 

' place, and considenng the upper number 

1 1 Q o Q « 1 1^25^7^! as what I possess, out of whidi I 

^ ^ ^ must pay 434950, Isav: units from 1, 1 
■ ■ remains, which remainder I set down below ; 
5 tens from 7—^2 are left— I likewise set 2 down ; 9 hundreds 
from 8, cannot be subtracted, then I 

1st. Borrow 1 from the nextupper class on the left, (i. e.) 
from 5 thousands. 

2d I count that .1 thousand as 10 hundreds, and adding 
them to the 8, 1 have 18 hundreds. 

3d. From that amount, 18, 1 take off 9, and set down the 
difference 9. 

4th. Coming now to the 5 from which I have borrowed 1, 
I count it only as 4, and say : 4 thousand from 4* nothing re- 
mains, set down 0. 

In the next column we find 3 tens of thousands to be ta- 
ken frojn 2. This cannot be done; I then have recourse to 
the next class, and borrow lirom the 6 hundreds of thousands; 
I convert it into 10 tens of thousands, and after adding them 
to tiie 2 I hav« already, from the sum 12 I subtract 3 — ^the 
excess ^ being put down, I proceed to the following column, 

— — '^-^— — ^i— -""-■~~ II » — <— — i— —» i ' II I il» ■ " »ii« I ■ II III ■■ I II ■ I II I ■ ■ . 

* Some, instetid of lessening the ttp^r figare, add one to the lower figure. 
In that case the upper one is not altered. 1 hey woafd, in the worked exaro- 
pies, say 5 from 5^ instead of 4 from 4. The remainder is evidently the 
same. 
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and considering the 6 from which I have borrowed 1, as equal 
only ta 5, 1 say 4 from 5, 1 remains— and, as in the last co- 
Tumn there is nothing to subtract from the 1 million, I set it 
down and thus terminate the operation. So that after paying 
what r owe, I shall yet have an excess of 1190921. 

N. B* Letthe pupil place a dot over every figure from 
which he borrows 

50. The 1 borrowed is converted into 10, because, as al- 
ready taught in numeration, 1 unit of any class is always 
equal to 10 units of the next inferior class, or of the next 
right hand 'class— of course, by merely borrowing 1, the sub- 
traction can always, be effected, since the lower figure can 
never exceed 9.* 

51. But whjen you want to borrow 1 from the left hand 
figure, should it be a xero, as you cannot borrow there, since 

is worth nothing, what is to be don& ? 

In this case you borrow 1 from the fir^t significant figure 
you can find^ and converting that 1 into 10, you proceed as 
before directed ; but, observe that the zero or zeros inter- 
vening must be counted as 9, when you subtract from them. 

Ex. 5 4 00 2 Th^ ^ n««^bers ^^^^^^ 

9 6 4 7 3 1 underhnedi I say 1 unit from ^ 

1 remains : 3 tens from 0, cannot be 

4 o 3 9 q a -.J subtracted, I must then borrow Ifrom 

_^_____^___^_^__^^^^^ the hundreds, but as there is none, I 

■ go on to the thousand^, and from Uie 

4 borrowing 1, 1 convert it into 10 hundreds. Shall I now 

carry these 10 hundreds to the class of tens ? No, for 1 alone 

of these hundreds will answer my purpose : I, of course, leave 

9 in the class of hundreds, (the is then changed into 9), and 

converting the 1 wanted into 10 tens, I take the lower 3 from 

them, and set down the remainder 7 : now, I have 7 hundreds 

to take, not from 0, but from 9, 2 remain. Having borrowed 

1 from the upper 4, there remain only 3, 1 then say 4 thou- 



••* 



^ * Some take the under figure from 10, dntl to the remainder additfg the 
uppek* figure, they set down the sum. In the woHced example^ when acting 
Oft the hundreds, they would, instead of taking 9, from IS, as we did,^^8ay 9 
from 10, on^ remans, and ad(ung the upper figure 8 to that one, they would 
set dowrt their sum 9. 

These different methods, ai*eall equally good in praettce, hut as they do not 
an offer the same facility of demonstration, we have ^elected the above, think- 
ing thisit the principles on which it is founded, are simple, natural, and will be 
easily understood by ^he studenti 

l«et the teacher who adopts a difiWent oue frcna oursj explain ita principles 
to his pupits. 
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sands from 3, I cannot. It becomes necessary to borrow ; 
but as tbere is no tens of thousands, no hundreds of thousands, 
no mtUions, I have to borrow from the 5 tens of millions. 
That 1 ten of millions is equal to 10 millions : as one of these 
10 millions will answer mj present purpose, I leave 9 with 
the 1st left hand 0-; I, afterwards, convert the 1 million into 
10 hundreds of thousands, leaving 9 of them with the 2d 0, 1 
change the borrowed 1 into 10 tens of thousands, leaving 9 of 
them with the 3d 0, 1 change thie 10th into thousands, adding 
the 3 I already have; from IS, the. amount, I take the 4 bel- 
low and set down the excess 9. £acli having assumed the 
value of 9, the successive remainders are 9, 3, and finally 
4, since I borrowed 1 f iHwn the 5.* 

32. The result of this operation is evidently the difference 
of the 2 numbers, since it expresses the difference of their 
units, of their tens, and in general, the difference of all the 
classes which compose tiiem. 



From 46 
Take 34 


EXAMPLES. 

3451 10000 38 443678 
374 8405 17 233534 


74525 
61816 


ercnce 12 


3077 1595 




3842 7435 74016 45000 . 30 
2898 270 18047 38 14 


77005 
4778 



1st 24605 2d 306 3d 47894 4th 1000 5tii 3666 
4505 85 6275 7 789 



* Those, -who, instead of lessening the upper figure, add one to the tower^ 
most ebnsider each inten'ening as 10, instead of 9. 

Federal money may serve to remove the difficulty, ifany remain, respeeting 
the changing of into 9. Suppose I want to pay 3 cents, and that to do it X 
have only 1 eagle. 1' he 2 numbers vill hfe 

^ ^ 2 Having no cents, it is evident I cannot pay the 3 I owe; but I can 
. change my eagle for 10 dollars— I am unable yet to pay the 3 cents, 

g Q . iShtkll I" now change those 10 dollars mto dimes ? No; that would 
be useless, for by changing only 1 into IP dimes I shall have more 
than enough to pay xnv debt, consequently, 1 shall have 9 dollars left. 
i ray lb dimes into cents ? No ; by changing only 1 for 10 i 



Most 
i now change ray l5 dimes into cents ? No ; by changing only 1 for 10 cents, 
I shall have enough to acquit my debt ; of course, 9 ditnes will remain in my 
possession. Out of my lU cents, payingv the 3 1 owe^ 7 remain to me. Owing 
.mi dimes, I shall keep the 9 1 received in exchanging. Owing qo dollars, ,9 
'^'^'Iremain in my possession. It is ei^sily seen hov each is transformed into 9. 
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6. From 246 take 97. Ana. 149. From 40ai take 3908. 
Ans. 3. From 706^ take 595$: Ads. 1 109. 

7. From six. thoasand two hundred and thirtj-five> take 
three JHindred and forty-one. Ans. 5894 

% 8. From one miHion, take twenty-two thousand and seyen 

units. » Ans. 977993. 

V^i 9. America was discovered in 1492 by Columbus, we are 

in 1822, how many years has it been known ? Ans. 330. 

10. How many years since the disco^^ery of printing in 
1441> to this present year 1822. > Ans. 381. 

11. The city of Mexico is about 100** W. long, from Lon- 
don. Philadelphia being at 75^ what is the difference ? 

12. New*York is 87 miles from Philadelphia-^and Boston 
28^— how many miles farther is Bosfon ? 

13. From Philadelphia to Washington there are 13^ miles, 
and 96 to Baltimore, how many miles from Baltimore to 
Washington ? 

14. Sir Isaac Newton was born^in 1642, he died in 1727« 
How long did he live ? 

15. Lancaster is 66 miles from Philadelphia and iPittsburg 
29^-^how much farther is Pittsburg ? 

"• 16, Washington was born in 1732, he died in 1799, how 
old was he then ? ^ 

17. Suppose Baltimore contains 50,084 inhabitants^ Bos- 
ton 43296— Charleston 32065— N.Orleans 36,000-New-York 
122314— Philadelphia 118253. Salem (Mass.) 15294. Tren- 
ton 5426. Savannah 7,000 — Richmond 14,000 — ^Providence 
12485. Hartford 6,000— will the population of all those cities 
be equal to that of London, computed at 1,000,000 of inhabi- 
tants ?— If not, what is the difference ? 

18. And likewise what ifc the diffetenfce between the popu- 
lation of all those places, and that of Paris, computed at 
720000. 

19. The Declaration of Independence was published the 
4th of July> 1776 — ^how many years have elapsed since that 
time to the 4th of July, 1820. 



ADDITION AND SUBTRACTION. 

How to Prove Mdition and Subtraction* 

33. To prove an addition, sum up all tlie numbers except the 
top line, and subtiract the 2d amount from the 1st, the difr 

B2 
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ference must evidently give the top linBj since it yrh& not in- 
cludeit in the Sd amount. 

Another proof is sometimes made as follows. 

34. Begin a new addition by the left hand column, and 
without setting down that "Sd sum, subtract it from the one 
previously obtained, and already placed under that same co* 
lumn, note down the difference ; it is evident that this dif- 
ference becomes as many tens, when united to the figure pla- 
ced under the next column to the rights from this, subtract 
the amount obtained by the ^ addition of that next column, 
set down that 2d difference, consider it as tens, when pre- 
fixed (mentally,) to. the next right hand figure, subtract 
again the new sum, and go on to the units, the last reminder 
must obviously be 0, since from the whole, you successively 
take every part of which it was composed. 

EXAMPLE* ■ 

The amount of the annealed addition being 931485, to prove 

it, I proceed thus : I add the 1st column on the left and find 

. ^ «, - Q 6 ; without setting it down, I subtract it from 

Q 4 4ft ft *^^ ^» found under the same column by the pre- 

Q A <; 9' Q vious addition, and set down the remainder 3. 

fi Q 9 ft ft 4 '^^'*» ^ consider as 3 tens, which being united. 

__^_______ (mentally,) ta the figure 3, placed under the 

next right hand column, gives 33, from, which 
I subtract 31, found by re-adding the figures 
of that ^d row ; the remainder is 2 ; I place it 
under, and uniting it as before to the figure 1, 
above, I have 21, from which I take 20, found 
by the re-addition of the Sd row; the difference 1, when 
united to the following 4 gives 14^ there-addition of the 4th 
row giving 14, 1 have for difference*— the next remainder is 
1, and as under the column of the units I find for re- 
mainder, I conclude the 1st amount is correct 



9 3 14 8 5 



3 2 10 10 



1st 743251 


2d 743106 


3d 415274 


4th 123456 


631204 


14429 


96852 


210987 


20917 


359987 


162749 


345678 


162736 


23456 


14287 


432109 








567890 



35. To prove a subtraction add the difference to the less 
number; t'^e sum must be equal to the ^cdter number; since 
'ttie diifcirence is the excess^ of the superior number over the . 
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inferior ; if you add up those two component parts, you must 
necesdarilj find the whole. 

EXAMPLES. 

5 4 £; If, in the annexed subtraction, I add to 

9 6 4 7 3 1 the less number, 9,604,731, the diiTerence, 

^«^— — ■ - 40,399,271, the amount is 50,004,002, equal 

4 3 9 9 2 7 1 to the superior number. 

5 0,0 4,0 2 



UL 4 5 6 7 2d 2 5 O ' Sd 5 8 3 2 1 5 4 
67 89 1 13 8452 573472.53 



I. Take 29 from ninetyrfdur. Ans. 65. 
2r What is the diflference betweep 105 and 87 ? 18. 

3. From four thousand, take four hundred, what re- 
mains? 3600. 

4. Charles borrowed of John 579 dollars, and paid him at 
one time 120 dollars, at another 370, what remains due to 
John? 89. 

<i^ 5. A boy who had^600 nuts, eat 54, gave his brother 216, 
- sold 128, lost 79, what number had he left ? 123. 

)^ 6. If, in a city having a population of eighty -five thousand 
$ouls, 1512 males, and 1474 females die every year ; but Uf at 
at the same time 1845 males, and 1795 females are born annu« 
aHy, what will be the increase of population at the end of 3 
yearSi and the number of the inhabitants of the city ? 86,962. 

7. In four bags are 5601b. in the 1st there is 961b. in the 
2d 124-^in the 3d 58, how much is there in the 4th ? 282. 

8. A boy receives from:,hi8 father 200 cents, from his mo- 
y ther 185— from his aunt 75— from his sister 6 ; he buys ap- 
ples for 31 cents, nuts for 20— « penknife for3l6— how much 
nashe yet? 99. 

9. A vintner or wine merchant bought 30 cask» of brandy, 
containing 3127 gallons, and sold IS easks^ containing 1871 
gallons ; how many casks and gallons had he left ? 

12 casks and 1^6 sails. 

10. A man was born in the yeitr 1785-«— how eld is ne ia 
* 1820? 

II. My grocer sends me his bill amounting to 83 dollars ; 
Hbut for coUon sold kim he owes me 71 dollars^ for rice 24, 
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for beea^wax 47—- am 1 in his 4ebt> or is he in mine, and for 
how much ? 

12. How mnch time has elapsed since the conquest of Eng- 
land, by William, duke of Normandy, in A. D. 1066, to the 
year 1820. 

13. Baltimore contains fifty thousand and eighty-four inha* 
bitants, Salem (Mass.) fifteen thousand two hundred and nine- 
ty-four, Trenton, five thousand four hundred and twenty-six. 
Are there as many inhabitants in those 3 cities as there are 
in Philadelphia, which contains one hundred and eighteen 
thousand, two hundred and fifty-three? What is the dif- 
ference ? 

14. Mary went shoppings and bought articles to the amount 
of twelvie dollars, and gave a twenty dollar note, what 
change must she have ? . 

15. John bought good& amounti<|g to two hundred and for- 
ty^six dollars, and gave f five hundred dollar note in pay- 
ment, what change must he receive ? 

16. Bought marketing, viz. beef for fifty-six cents,*— butter, 
for thirty-seven cents,— eggs for twenty -five cents,— -vegeta- 
bles for twelve cents ; and gave a five dollar note in payment : 
I desire Miss Ann to, tefi what money I must receive in 
change? g3 TO. 

17. Maria goes shopping, and buys muslin for six dollars, 
lace for four dollars, and a shawl for ten dollars ; what change 
must she have out of a fifty dollar note ? 

. 18. Mount ^tna (in Sicily ^ is ten thoijisand, nine hundred 
and fifty-four feet above the level of the sea;iihd Mount 
Vesuvius (in Italy) three thousand, nine hundred ; how much 
is the one higher than the other ? 7054. 

19. Mount Chimboraso, the highest part of the Andes (in 
^« America) is twenty thousand, six hundred and eight feet 
above the level of the sea; and Mount Blanc, the most ele- 
vated part of the Alps, fifteen thoui^and three hundred and 
three feet; what is the difference? 5377. 

^0. The Peak of Tenerifie, in one of the Canary Islands, is 
thirteen thousand two hundred and sixty-five feet above the 
level of the sea; and Mount Heckla, in Iceland, is five thou- 
sand ; the difference is required. 8,^65. 

21. The first book was printed with moveable tjpes cut 
out of wood, invented by Xruttemburg, an inhabitant of 
Mentz,'in the year 1430; how many years is it since that 
timetol82g? 



V 



liUlTIPtlOATIOir. 



21 



iV^ 



^2. The fir§£ Bible was printed ia the year 1462, how 
many years have smce elapsed ? .^ 1 ♦ 

23. The sect of Friends appeared in the year 1651 ; how 
many years have since elapsed P 

24. The ships of capt. Cook returned from circumnavi- 
gating the globe the first time, in the year 1771 ; how many 
years have since elapsed ?. 

25. The city of London contains 1,000,000 inhabitants, and 
Paris seven huildred thousand ; what is the difference ? 

26. Petersburg contains one hundred and seventy thou- 
sand people, and^ Stockholm 60,000 ; the difference is re- 
quired ? 

27. Vienna has six hundred thousand people, and Amster- 
dam 214,000; what is the difference P 

28. Edinbura^ contains 90,000 souisf, and Dublin 156,000; 
what is the difference ? 



MULTIPLICATION. 

56. MtTLTiPLioATioN is an operation by which a number 
called multiplicand, is repeated as many times as there are 
units in another number termed muitiplier. , The result of 
that operMion is called prodiict. 

The muUipticand Biki muUHplier are called /actors of the 
product. 

MULTIPLICATION TABLE, lit ptOi. 



Twice 
is Q 
1 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 



^ tiines 
is 
1 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



3 
6 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 



4 times | 5 times 
is is 01 



1 

2 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 



4 

8 
12 
16 
20 
24 
28 
32 8 
36 9 
40 lU 
4411 



1 

& 
3 
4 
5 
6 
7 



5 
10 
15 



20 4 



25 
30 
35 



45 
50 



48 



6 times 
is 

12 



1 

2 
3 



5 
6 

7 



40 8 



9 
10 



12 



5511 
60|l2 

Ist Set. 



18 

24 
30 
36 



54 
60 
66 

7^ 



EXAMPLSS ON MULTIPLICATION. 

The pupil may be exercised in answering the following 
questions without setting them down. .^^^ 
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Let him be informed that^ bj multiplication} the value of 
geverai objects is, found, when the value of one is known. 
For instance: if one apple cost £ cents, 2 apples will cost S 
cents twice, or 4 cents ; three apples will cost ^ cents three 
times, or 6 cents, &c. and let him explain the solution of each 
question by a similar mode of reasoning 



What cost S apples at 2 
cents a piece P 

What cost 3 apples at 3 
cents a piece ? 

What cost 4 yards tape at 
2 cents a yard ? 

What cost 5 cakes at S cents 
a piece P 



One league contains 3 miles, 
how many miles in 4 leagues ? 
in 7 ?— in 8 ?— in 12 ?— in 9 ? 
•r-in 6?— in 5P 

One yard is equal to how 
many feetp 

One gallon to how many 
quarts ? 



What cost 6 pints of cider] One gallon to how many 
at 2 cents a pint? IpintsP 



If 1 pear is worth 2 apples^ 
how many apples can I nave 
for 2 pears P 

If a boy translate 3 ps^es in 
1 hour, how many pages can 
be translate in 3 nours ? 

What cost 4 hats at $3 a 
piece P 

What cdst 5 pencils at 3 
cents a piece P 

W*hat cost 6 glasses at 3 
cents a piece? 

In 1 quart there are 2 pints, 
how many pints in 2 quarts P 
do. do. 7 do.? 

do. do. 6 do.? 

do. do. 4 do.? 

do. do. 8 do.? 

In 1 yard there are 3 feet, 
how many feet in 4 yards P 
do. do. 10 do. P 
do. do. 9 do.? \ 



Chie dollar to how many 
quarters ? 

In 1 pint there are 4 gills, 
how many gills in 3 pints? 
do. do. 8 do.? 

do. do. 1 quart? 

do. do. 2 pints? 

do. : do. 6 pints ? 

One penny i& worth 4 far- 
things, how many farthings in 

7 pence ? 
do. 6 do. ? 
do. 11 do. ? 
do. 12 do*? 
do. 9 do. P 
In 1 peck, there are 2 half 
pecks, how many half pecks in 

4 pecks P 



do. 
do, 
do. 
do. 



€ 
8 

7 
12 



do.? 
do.? 
do.? 
do.? 



In 1 yard there are 6 times 
6 inches, how many inches is 



In 1 gallon there are 4 qrts 
how many quarts in 2 gallons P 
do. do. 8 do.? that? 

do. do. 12 do.? What cosl 5 lemons at 5 

d(>. do. 6 do. ? cents a piece P 

How many pints in 4 quarts What cost 9 pounds veal at 
1 gallon ? 15 cents a pound ? 
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iVhat cost 10 oranges at 5 
cents a piece P 

What cost 12 gallons mo- 
lasses at 5 shillings a gallon ? 

What cost 8 flower pots at^ 

5 cents a piece? 
In one.French ell there are 

6 quarters, how many quarters 
in three French ells ? 

How many quarters in 9 
French ells ? 

How many quarters in 12 
French ells f 



How many quarters in 8 
Fl'ench ells ? 

One dollar is worth 4 quar- 
ters» how many quarters in 5 
dollars ? — ^in 7 ?— in 12 ?— in 
8 ?— in 3 ?— in 6 ?— in 9 ?— in 
11?— in 10? 

In one league how many 
miles ? 

In one quart how many 
pints ? 

One French ell is how many 
quarters ? 

One pint how many gills ? 
When the multiplier does not exceed 9, work by 

RULE 1st. 

S7* Set the multiplier under the units of the multiplicand, 
underline them, and beginning at the units multiply one af- 
ter another the figures of the multiplicand by the multiplier, 
set down under each class respectively, the units belonging 
to it, and, as in addition, carry the tens of each partial pro- 
duct to the next superior class. The whole of the last pro- 
duct must be set down. 

T?«^*^r« S Multiplicand 246704 

r actors ^Multiplier . 5 placed under the units of 

"" . — [multiplicand. 

Product 1233520 

After placing the factors as above, I say : 5 times 4 units 
give 20 units, or 2 tens and no units, I, consequently, place 
under the first column, and keep the 2 fens to add to the 
product of the next superior class, 5 times is 0— and I 
should put down 0, had I not the 2 tens from the 1st product 
to add here ; after setting down the 2, I proceed to tne hun- 
dreds, saying ; 5 times 7 hundred §ive 35 hundred, or else 5 
hundred, which I put down to their place, and 3 thousands, 
which must be carried to their own column, and so on to the 
last figure, 2, of the multiplicand, which being multiplied by 
5, gives 10, and having added the 2 kept from the preceding 
prduct> I set down 12 as the final one, and obtain 1233520 
for total product. 
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'9d S^* 
U Multiplj 210 by 2, sixl k. Multiply QIO by 9* «ix 
times io siiCGes8i0n and give times in .succession and give 
the Sd and 6th prodacts. the 3d and 6th products. 



420 
2 

840 
2 



630 





Sd Products 



6720 
2 



13440* 6th Products 



5670 
3 

iroio 

3 



51030 

: 3 

153090 



3. Multiply 432 bj 2, sixj 1 6. Multiply 456 by 2, six 
times in succession, giving theltimes in succession, giving the 



3d and 6th products. 



4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 



do; 543 by 2 do. 

do. 432 by 3 do. 

do. 543 by 3 do. 

do. 210 by 4 do. 

do. 432 by 4 do. 

do. 543 by 4 do. 

do. 210 by 

do. 43»by 

do. 543 by 

do. 210 by 

do. 432 by 

do. 543 by 6 do. 



5 do. 
5 do. 

5 do. 

6 do. 
6 do. 



4th and 6th products 

17. do. 456by 3 do. 

18. do. 456 by 4 do. 

19. do. 456 by 5 do. 

20. do. 456 by 6 do. 

21. do. 765 by 4 do. 
22i do. 765 by 5 do. 

23. do. 765 by 6 do. 

24. do. 4837 by 2 do. 

25. do 3487 by 3 do. 

26. da. 3487 by 4 do. 

27. do. 7459 by 5 do. 

28. do. 7459 by 6 do. 



* The teaeber may, if he thipk fit, oauae the^upil to observe that by mul- 
tiplying 210 by 2, three times in suecession, it is the same as if he had mul- 
tiplied it by 8 ; because 2X^X^=8 That by multiplying it 6 times by 2, it 
la the same as multiplying by 64, kc.— And he may then take an opportunity 
of telUng^bim, that sometimes ipstead of multJ|}lyiDg by a large number, its 
flmaller tactors are used. 
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Therearc 20 cents ma pistareen, how many cents are there 
in 5 pistareens ? 

There are 25 cents in a quarter of a dollar, how many cents 
in 4 quarters ? 

An eagleis worth 10 dollars, how many dollars in 3 eagles ? 

There ate 6 feet in a fathom, how maiiy are' there in 11 fa- 
thoms ? 

How many in 10 Dathoms ?— in 9 ?— in 7 ?— in 8 ?— in 12? 
V There are 1760 yards in a mile, how many in 4 miles ? 

How many in 6 r— in 2 ?r-in 5 ?— in 3 ? 

There are three hundred and sixty-five days in a year, how 
many in 4 years ? 

How many days in 6 years ?— in 3 ?— in 5 ? — in 2? 
s. There are 5280 feet yi a mile, how many feet in 5 miles? 

How many in 4 miles ?— in 2 P — -in 6 ?— in 3 ? 

There are 32 quarts in a busheU how many quarts in 3 
bushels ? 

How many in 5 ?— in 4 ?— in 6 ? — ^in 2 ? 

One league is equal to 3 miles, the Isthmus of Darien be- 
ing 20 leagiues broad, how many miles is that? 

How many miles in the strait of Dover which is 7 leagues 
broad? 

The strait of Gibraltar which is 8 leagues ?— The Isthmud 
of Corinth, which is 2 leagues ? 



MULTIPLICATI01^ TABLE. 2(2 fmi* 



7 times 




1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

In 
r^in 



IS 




7 
14 
21 
28 
35 
42 
49 

63 
70 

77 
84 



8 times 


9 times 


10 times 





is 


is 


is 


t 


8 


1 9 


1 10 


2 


16 


2 18 


2 20 


3 


24 


3 27 


3 30 


4 


32 


4 36 


4 40 


5 


40 


5 45 


5 50 


6 


48 


6 ' 5A 


6 60 


7 


5% 


7 63 


7 70 


8 


64 


8 72 


8 80 


9 


72 


9 81 


9 90 


10 


' 80 


10 90 


10 100 


11 


88 


11 99 


11 110 


12 


96 


12 108 


1? 120 



11 times 1 


12 times 





is 





is 


1 


11 


1 


12 


2 


22 


2 


24 


3 


33 


3 


36 


4 


44 


•4 


48 


5 


55 


5 


60 


6 


66 


6 


72 


, 4 


77 


7 


84 


8 


88 


8 


96 


9 


,99 


9 


108 


10 


110 


10 


120 


11 


121 


11 


132 


12 


132 


12 


144 



1 gallon there are 8 pints, how many pints in 7 gallons ? 
5 P—in 6 ?— in 9 ?— ^in 12 ?^in 11? 
In Pennsylvania .the dollar is divided into 8 eleven penny 
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bits, how many eleven pennj bit» in g8 ?^Trhow many in 3 ? — 
in 9 ?— in 10 ?— in 7 ?— In 12 ?— in 11 ?— in 6 ? 

One square yard is equal to 9 square feet, how many sq. 
feet in 3 sq. yards? — ^in 7} — ^in 4 ?— in 9 ^ — ^in^ 8 ? — ^in 12? 
In 1 dollar there are 10 dimes, how many dimes in S4 ?-~ 
in 3 ?— in r ?-4n 5 ?-,-in 9 ?— 12?— 8?— 2 ?— 6?— 10?— 11 ? 
In the Eastern States one dollar is equal to 8 nine penees> 
how many nine pences are there in J55,?— in 7?— 'in 9?-^in 
11?— in 6? in 8 fin 10? in 12? 
What cost 3 pounds of sugar at 11 cents a pound ? 
do. 6 quarts of beer at 11 cents a quart ? 
do. 8 oranges at 11 cents a piece ? . 
do. 4 balls of twine at 11 cents a ball ?v^^ 
do. 9 yards cloth at gll a yard? 
do. 5 gallons of brandy at 1 1 shillings per gallon ? 
do. 10 dqzen apples at 11 cents a dozen ? 
If a man ride 7 miles in one hour, how many can he ride 
in 11 hours ? . 

There are 12 inches in 1 foot, how many inches in 3 feet ? 
how many in 5 ? — in 8 ? iq 11 ? in 6 ? in 12 ? in 9? ifi 2? in 
7? in 4? in 10? 

In one peck there are 8 quarts, how many quarts in 6 pecks? 
how manj in 10 ? in 7^ in 9 ? in 12? 

One dime is worth 9 pence Penn. cur. how many pence 
in 2 dimes ? in 7 ? in II ? in 8 ? in 9? in 10 ? in 12 ? . ^ 



29. Multiply 120 by 7, six 
times in succession, and give 
the 3d and 6th products, 

30. do. 432 by 7 do. 

31. do. 120 by 8 do. 

32. do. 432 by 8 do. 
S3. do. 120 by 9 do. 

34. do. 120 by 10 do. 

35. N do. 120 by M do. 

36. do. 120 by 12 do. 

37. do. 674 by 7 do. 

38. do. 647 by 8 do. 

39. do. 647 by 9 do. 



40. Multiply 785 by 10, six 
times in succession, and give 
the 4th and 6th products. 

41. do. 785 by 11 do. 
785 by 12 do. 
879 by 7 do. 
879 by 8 do. 
879 by 9 do. 
879 by 10 do. 
879 by 11 do. 
879 by 12do.- 

49. do. 6435 by 8, 3 times 

50. do. 4798 by 12, 3 do. 



42. 


dp. 


43. 


do. 


44. 


do. 


45. 


do. 


46. 


do. 


47. 


do. 


48. 


do. 



There are 20 shillings in one pound, how many shillings 
are there in 8 pounds now many m 6 ? — ^in 10? in 7 r in 9 ? 
in 11 ? in 12 ? in 4i in 3 ? in 5 ? 

There are 365 days in a year, how many days in 4 years ? 
how many days in 6 years ?— in 7 ?— in 10 ? in 12 ?*— in 8 ?^- 
in 9? in 11? in 3? 
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^ One hundred weight is equal to 112 pounds, how many 
pounds in 3 cwt. ? how many in 4 ?— in 7 1 in 9 ? in 8 ? in 5 I 
in 12?in ll?in6?in 10? 

In one half barrel are ^6 gallons, how many, gallons in S 
half barrels 7 how many in 2 Mn 4 ? in 5 Hn 6 ? in 7 ? in 12 ? 
inll?10?9? BT 

One degre^e contains 60 geographic miles, how many miles 
in 6 degrees ? how many in 3 ? — ^in 7 ? — in 2 ?— 4 1 5 ? 8 B 10 ? 
9? 12? 11? 
,. There are 7 days in' a week, how many days in 4 weeks ? 
—in 12? in 5 ? in 7? in 2 ? in 11 ? in 9 ? in 8? 

There are 2240 pounds in a tot), haw many pounds in 3 
tons ? how many in 4 ? in 8 ? in 12? in 5 ? in 7 ? in 9 ? in 11 ? 
in 10?in6? 

In one bushel there are 32 quarts, how many quarts in 4 
bushels ? how many in 5 bushels P in 8 P in 10 ? in 6? in 12? 
in9?in3?in 11? ^ 

One acre is equal to 4840 square yards, how many yards 
in 2 acres? in 3 ? in 4 ? in 5 ? in 6 ? in 7 ? in 8? in 9 ? in 10? 
in 11? In 12? 

38. We are now sufficiently acquainted with multiplica* 
iion tagiye our attention to some yery important principles 
belonging to it If I multiply 

2 4 and 6 ^ obtain three products, 4, 8. and 12— the se- 

bv 2 2 2 ^^^^ ®^ which is double the first, because the 

- - -^ second multiplicand 4, is the double of the 

4 ^ 12 •^^^ multiplicand 2— and that ought to take 

place, becausne, from the definition of multi- 
plication, . which consists in repeating the multiplicand as 
many times as there are units in the multiplier^ \t is evident, 
that if, in a second operation, we have the same multiplier 
and a multiplicand twice as great as in the first, this double 
multiplicand being repeated as many times as the single one, 
the product will be double ; and its increase will always be 
the same as that of the multiplicand. Hence, when we multi- 
ply 6 by 2 we find 12, a product 3 times as gre^t as 4, be- 
cause the third multiplicand 6, is 3 times as great as 2r 

If now we reverse the ease, and take a multiplicand less 
than before ; | or ^ for instance ; the product being this J or 
. |, (instead of the whole) repeated th^ same number of times, 
must be only the ^ or ^ of what it w^s before. Then we in- 
fer, 

39. 1st That theprbduct increases or diminishes in the 
proportion as the piuUiplicand* 



^jB MULTIPLICATION* 

40. In the two fblldwing multiplications, 8 .8 
we see that the second product 3S is the 2 4 

double of 16. The multiplicand 8, being '*-' 

the same in both cases, the alteration must 16 32 . 

be owing to the multiplier 4, which is twice — — 

as great' as 2, and it ousht to be so, because, when the muU 
tiplicand is the same, if the multiplier become double, that 
multiplicand being repeated twice as manj times as before^ 
the product, which expresses that Jiumber of times, will con- 
sequently be twice as gceat. 

On the contrary, if the multiplier is less than before ; ^ or ^ 
for in&tance, the same multiplicand being repeated, not as 
many times as before, but merely ^ or \ of it, the operation 
must yield a product only ^ or -^ of the first. Should the 
multiplier be 10 times less than before, as the same multtpli- 
cand would not be taken as many times as at first, but on the 
contrary 10 times less, the product must necessarily be the 
tenth part of the preceding or be 10 times less. Hence we in- 
fer, . • 

41. 2il TTiat the product increases or decreases in the same 
proportion as the multiplier.^ 

42. Now since the product increases as the multiplicand 
and multiplier, and decreases as they do, frotn the two in- 
ferences above, we draw the general conclusion that :iiie pro- 
duct depends directly on itsfactorSf that is, increases or de- 
creases as they do. 

43. Until now we have spoken only of the increase of one 
i>f the factors, while the other remains unchanged; but, should 
they both increase or diminish in a ten fold proportion, or, 
in other words, become each 10 times greater or less, what 
will be the effect on the product ? - 

44. The multiplicand being JO times greater, the pro- 
duct will on that account be 10 times greater : the multiplier 
being also 10 times larger, wiU make the product 10 times 
more. Must we say that being 10 times greater on account 
of the multiplicand, sind 10 times greater on account of the 
multiplier, the product will altogether be 20 times greater? 
Many scholars will at first conclude so, because. 10 and 10 
make 20; but on a little reflection they will find this conclu- 
sion erroneous, for the product is. iiot formed by the addition 
of its factors, but by their ntu^^i|)/ication. Hence, we must 
multiply the increase of the multiplicand by Ihat^of the 'inulti'' 
pUer, or 10 by 10, the product of whicli is 100, 
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EXAMPLES* 




1 


10 2 


20 


1 


10 2 


20 



n 



1 100 4 400 

When the multiplier exceeds 9, that is, when it containU 
inore than one figure work bj ♦ 

'. RULE 2d. 

45. Multiply bj each figure of the multiplier separately, 
first by the nght hand one, then by the next and so on ; pla- 
cing their respectiye products one under another, with the 
risht hand figure of each product directly under^ that figure 
ofthe muitiplier by which it is 'produced. Add these partial 
products together, and their amount will eyidently be the 
total product required ; since it will be composed ofthe pro- 
ducts of the multiplicand, by eyery indiyidual class of the 
multiplier. 

46. Why is the right hand figure of each product placed 
under the figure of the multiplier by which it is produced ? 

We will explain this in detailing the following operation. 

After haying carefullj placed the units, tens, &c. of the 

multiplier .Under the same classes of the multiplicand, and 

7 4 6 5 8 9 ^*^^" * '*^^ below, I multiply all 

o 4 ^ ^ n the multiplicand by the units ofthe 

multiplier; that is, by 3, and set 

2 2 3 8 17 6 7 ^9^^ ^^® product. The next figure 

2 2 3 8 17 6 7^^ the multiplier is 3 ; not 3 units, 

298423560 ^^* 3 fens, that is, a quantity 10 

14 9 2 11 7^ times greater; this second product 

. . ■ ' ■ must then be 10 times greater than 

t T Q Q n A <i a /? /I Q T t^® ^^^^> *"^ ^^ render it 10 times 
^7S^,3UU,JJ5,457 greater, I have only to make its 

right hand figure express tens in- 
stead of units; and that is done by placing it under the second 
column^ or the column to which the muitiplier belongs. The 
next figure of the multiplier is 0, and if I take the multipli- 
cand times^ the product is 0, 1 set down under tiie third 
class and proceed to the 4 thousands, a quantity one thousand 
times greater than units ; the product by 4 must of course be 
1000 times greater than if obtained by 4 units ; its right hand 
figure must then be placed under the fourth column, or the 
column coriesponding to the figure by which you acti 
multiply, and »o on w every one. 

C2 
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47* If both factors are terminated by ciphers, or only one 
of the factlirs, disregard the ciphers, and tnultiply at once bj 
the first significant figure of the multiplier, bat at the right 
hand of the total product, place as many ciphers as you left 
off in the factor, or factors* 

48. By omitting one, two, or three ciphers you make the 
factors 10, 100, or 1000 times less than they really are ; the 
prodvct, depending on its factors, wiH of course be 10, 100, 
lOOO, &c. times HTnaller than it actually ought to be ; to give 
it its true value, jou must then midie it 10, 100, 1000, See. 
times greater ; and that is 'done by the addition of one, twO) 
three, &c ciphers ; and, in a word, bv the addition of as many 
as were neglected in the factor, or Actors. 

49. We have seen that the product increases and di* 
ninishes as its factors ; but should the multiplicand of a se* 
cond operation be 3 times greater than it was in the first, and 
the second muttiplUr be 3 times smaller than the firsts what 
would be the effect on the product ? Would it be gi^eater or 
smaller than the first, or would it be equal to it \ (bee exam- 
ple.) 

E3CAMPLES. 

- . g^ It would be 3 times greater 

^_^ __^ than the first, on account of 

6 18 3 times greater ^^^ increase of the multipli- 

9 3 3 times less ^^^^' ^"^ ^^^ decrease of the 

^^ ^_ multiplier rendering; it 3 times 

54 54 nroducts ^®*®' ^^^ ^^^^ ^^^^^ ^^^^ "®' 

^___ *^ cessarily be the san>e. . We 

may then conclude that the 
42 7 6 times less P***^^^* ^*^^ experience no 

12 7Z 6 times greater?^* °&^ "^^^ «,^! ^^ '^ /"^^'"^ 

® becomts a certain number of 

i504 504 times greater 9 if^ at the same 

^^ _^_^ time, the other becomes the sams 

' immber of tim>es less* 

50. On this principle isr founded a manner of proving mul- 
tiplication, which consists in taking the ^ of one of the fac- 
tors, and doubling the other. The product of this second 
operation must evidently be equal to the first. 

EXAMPLE. 

8 4 7 S 9 4 8 4 2 3 6 4 74 

9 18 



76256532 7 6 2 5 6 5 3 2 
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51. The produc^t must alWs^js be of tbe same denominiLtioQ 
or kind as the multiplicaiid) or in other words, expre9S the 
same things ; since it is nothing but the muitiplicaQd itself, 
repeated as many tiroes as there are units in tne multiplier: 
The muitipUer is considered as an abstract number, that is» 
affii number which does not represent anj particular object 
or kind. 

52. Bj multiplication, is ascertained the price of several 
objects ivhen we know the price of a single one. For, it must 
be evident that the valae of all the objects will be equal to 
that of one, repeated as many times as there are objects, or 
fts many tiraes«as there are units m the number of those -ob- 
jects^ that is, in the multiplier; for instance, if for 1 orange 
you give 3 cents, for 2, you must grve 3 cents twice— for 3 

^ oranges, 3 cents 3^^ times ; for 4, 3 cents 4 times ; and in shor|: 
the price must be repeated as many times as tl^ere are 
oranges or (Ejects. 

. EXAMPLES* Sd Set. 

1.— 475964 2^—237982 3.^7482 4— 2494 
12 24 36 108 





571156 


8 






._• . .-; 


19952^, 




Vlultiply 


2212 by 


18 


16. 


<]o.. 


24940 


- 


269352 


5. ] 


25 « 13 


6. 


do. 


1106 « 


36 


17. 


do. 


125" 36 


7. 


do. 


9864 *' 


27- 


18. 


do. 


1^96 " 243 


8. 


do.^ 


4.587 " 


19 


19. 


do. 


1529 «' 57 


9. 


do. 


12000 « 


50 


20. 


do. 


1200 " 500 


10. 


do. 


760000 « 


80 


21. 


do. 


7600 « 8000 


11. 


do. 


5070 " 


10 


22. 


do. 


507 « 100 


12. 


do. 


75600 " 


40 


23. 


do. 


756 " 4000 


13. 


do. 


5426 '« 


608 


: 24. 


dp. 


10852 «« 304 


14. 


do. 


85230 " 


527 


25. 


do. 


42615 « 1054 


15. 


do. 


6790 « ! 


2008 


26. 


do. 


3395 '^4016 




27— 


764824 
257 






28— 


382412 
514 



5353768 
3824120 
1529648 

196559768 



1529648 
382412 
1912060 



y" 



52 MULTIPLXOATSOK. 

29. 1 ounce apothecary wei^t being e^ual to £4 scruples, 
how manj scruples are there m 78 ounces P 

SO. 1 ton avoirdupois being equal to 2^0 pounds, how 
many pounds in 89 tons,? 

31. If a vessel sail 89 miles in 1 day, how many miles will 
that be in a week or 7 days P 

S2. Bought 13 boxes of raisins, each weighing 28lb. neat* 
how many cents must I pay for the whole at 15 cents 
per lb. P 

33. The sun goes 15^ in 1 hour, how many degrees is that 
in 24 hours ? 

34. A degree contains 20 marine leagues, how many 
leagues in 90*'— -and since 1 league equals 3 geographic miles, 
how many miles in the same number of deg;rees ? 

35. A room is 22 feet long and 17 broad, how many square 
feet does it contain, or what is its surface in square feet ? 

The surface or areot or superficies of a rectilineal figure U 
ascertained by multiplying its length by its breadth, 

36 How many square yards in a garden 68 yards long^ 
and 57 broad P 

37. How many square inches in a square board whose side 
contains 29 inches P 

Remark. — In a square^ the length is equal to Hie breadth^ 
hence the above board is 29 inches long and 29 ip.ches broad. 

38. There are 1440 minutes in a day, how many minutes 
in 1 week or 7 days P 

39. One week containing 10080 minutes, how ihany minutes 
in one year or 52 weeks P 

40. 1 pipe of brandy containing 126 gallons, how many 
gallons in 80 nipes P 

41. A merchant bought 6 pieces of linen containing 25 
yards each, 2 other pieces containing 24 yards each, and 1^ 
more containing 26 yards. How many yards in the whole P 

42* There are 12 chests of tea, each weighing 96 pounds : 
the chests which contain the tea weigh each 20 pounas : what 
does the tea weigh without the chests, and what is the price 
of the tea at 125 cents per pound P 114000 cents. 

43. Multiply 342 by 22, and from the product subtract 
428. 7096. 

44. There are 10 bags of coflfee weighing each 120 pounds, 
and 12 bags weighing each 135 pounds* What is the weight 
of the whole P 2820 pounds* 



^ 
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sxAMPLEs. 4th 8eU 


- 


1. Maltiplj 


11154 by 16 


- 


2. 


(( 


5789" 18 




3. 


it 


9864 '* 27 


•_ 


4. 


4« 


2212 *• 36c 




5. 


«< - 


17359 « 54 




6. 


« 


3018 ** 48, and add 8 to the product 


7. 


it 


21880 *« 72 




8. 


t€ . 


134297 « 63 f' 


18 


9. 


*( 


6288 " 87 ** 


73 


10. 


**• 


39023 "96 


43 


11, 


*' 


5874 « 83 " 


22/ 


12. 


tt 


496 " 88 «^ 


54 


13. 


tt 


3444 « 71 " 


32 


14. 


tt 


94659^ 75 " 


5 


15. 


. tt 


234 " 15 




16. 


U 


587 •* 19 




17. 


tt 


865 <' 23 




18. 


it 


679 " 28 


- 


19. 


tt 


26924 " 35 




20. 


tt 


601 « 422 




21. 


tt 


1323 " 3467 




22. 


tt 


40058 •* 342, to the 


product add 16 


23. 


ft 


11214 " 120000 


^ 


24. 


<* 


70000 " 1068 


« 64000 


25.' 


tt 


86440 « 10911 


1O03 


26. 


(t 


9416 " 7890 


. ** 4984 


27. 


tt 


36000 " 46 


24000 


28. 


it 


37640 *' 1234 





DIVISION.'''' 

53. t)ivisioN is an operation bj which a number called 
DIVIDEND, is divided into as many parts as there are units in 
another number called divisob; or, it may be defined, an 
operation by which we, ascertain how many times the divisor 
is contained in the dividfevui The result of the operation 
ffives a number called quotietd. The qmtient then, marks 
now often the dividend contains the divisor. 

By division is found, how many articles can be obtained 
for a certain sum, when the price of 1 article is known. For 
instance : / . 

If one 



melon cost 3 cents, how many meiooacai^ I have 






T 
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for 12 cents ?^— It is evident that I can buy as many times 
one melon, as 3 cents, the price of one melon, is contained 
in 12 cents, the money I wish to spend. Hence, I have to 
find how many times 3 is contained in 12, or to divide 12 by 
3 ; the quotient 4, shows the number of melons. 

The student should be exercised in answering the follow^ 
ing questions, without setting them down, and in explaining 
them by a mode of reasoning similar to the above. 

\st Set of Questions, 

How many cakes at 1 cent a pieice, can you buy for 3 
cents ? Reasoning.'*-! can buy as many times one' cake, as 
the price of one cake goes into 3 cents, that is, one into 3 ; 
consequently the answer is 3, found in dividing 3 by .1. 

How many cakes at 1 cent a piece, can you buy for 5 cent^^ 
for 7 cents ? 

How many apples at 2 cents a piece can you buy for 4 
<;ent8^* 

How many can you buy for 6 cents ? for 10 cents ? for 12 
cents? 

How many yards of tape at 2 cents a yard can you buy 
for 8 cents ? ' 

A fruit woman sells her peaches at 2 cents a piece, how 
many of them can you buy for 10 cents ?-^how many for 18 
cents ? for 16 cents ? 

With 15 cents, how many pencils can yoti buy, at 3 cents 
a piece ? — with 9 cents ?t — with 12 ?^ — with 6 ? 

A set*vant receives 18 cents to ^o and buy cider at 3 cents 
a pint, how many pints must she bring home ? 

If a boy can translate 3 pages in 1 bour, in how many 
hours can he translate 9 pages ?-— 6 pages ? 12 pages ? 21 
pases ? 27 pages ? 

Jesse agrees to give Samuel 1 marble for 3 chesnuts, how 
many marbles must he give fdr 9chesnuts ? for 15 chesnuts? 
for 24? for 18? 

If the price of 1 hat is %S, how many hats can I have for 
12 dollars ? for gl8 ? for 827 ? for 836 ? for 830 ? 

One yard being equal to 3 feet, how many yards in 7 feet ? 
in 21 ? in 11 feet ? in 12 feet ? ip 13 feet ? in 14 feet ? 

One quart being equal to two pints, how many quarts' in 8 
pints ? in 9 pints ? in .12 ? in 15 ? in 16 ? in 19 ? 



* To divide a nuinber bir S, is the same as to tAke its half. 

^ To divide a number by S, js the same gs to take its third ^art. 
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One dollar being equal to 4 quarters, how many ddlars 
must I receive for 16 quarters ? for 24 qrs. ? for 32 qrs. ?• 

One pint being equal to 4 giUs, how many pints are thefe 
in 12 gills ?— in 20 gilla ? in 8 gills ? ,in 28 J in 36 ? . 

Oneieagne bein^ ^qual to 3 miles* how many leagues in 
30 miles f in 21 miles ? in 22 ? in 26 ? in 36 ? in 38 f 

The Strait of Gibraltar being 24 miles broad, how many 
leagues is that ? • • 

tfow many lemons at 5 eetits a piece can I buy for 20 
cents ? for 10 cents I for 30 cents? for 40 cents ? for 25 ? for 
15? for 35? ' 

If a butcher sells his veal at, 5 c^nts a pound, how many 
pounds must he give me for 50 cents ? for 37| cents ? for 60 
cents ? for 62|- cents ? 

One sallon being equal to 4 quartS)^ how many gallons are 
there in 20 quarts i in 36 quarts ? in 40 ? in 24? in 48 ? in 
34? in 23? 

If 1 gallon of iholasses^ cost 5 shillings, how many gallons 
can I buy for 25 shilling^ ? for 15 ? for 45 ? for 60 f for 15 ? 

t)ne French ell being equal to 6 quarters, how many French 
ells in 12 quarters ? in 24 qfs. ? in 60 qrs. ? in 48 ? in 18 ? 

When the divisor is contained in the dividend a certain 
number of times,*apd there is something over, that overplus 
is called a remaindirr, 

54« To make a division, when the divisor does not exceed 
9, place the diviiiend and divisor as in the annexed example^ 
and see how often the divisor is contained in the first left 
hand figure or figures of the dividend,^ put down the partial 
quotient under ; if there be a remainder to this first division, 
consider it as tens, and, as such, add it to the next right hand 
figure of the dividend, see then, how often these contain the 
divisor, set down the quotient under and go on, in the same 
manner, always considering the remainder as lens, which 
must be joined to the next inferior class. Should there be no 
remainder to some of these partial divisions, find how often 
the divisor is contained in the next right hand figure of the 
dividend, and if it be not contained once in it, set down 
under and see how often it is contained in -that ^nd the next 
right hand figure, and proceed as above directed until you 
have divided all. 

■ ■ ... I I I I I .1 I I III !■ m il ' !■ II III! I I w 

* Todivi/Ie a number by 4, is the same as taking the foarth of iIf— by 5, ihe 
iiflh-^by 6 the sixth\ &c. £cc. 

t See note in appendix. 
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EXAMPLE. , 

D'vidend After placing* the dividend and di- 

Divisor 6)37445310 J,^^^!;.*! ^^J?''^ here ; observing that 
A^iytovA ^^j ^4 the divisor 6, is not contained in 3, the 

#\„^4.:^»^ AoAi\QQti ^c first left hand figure of the divi- 
Quotient 6240885 ^^^^^ j ^^^ ^ g^ ^^^ ^^^^^^^ 3^^ 

and finding thut thejr contain 6, the divisor, six times and 1 
over, I set down 6 for partial quotient. The remainder be* 
ing 1 miliicln» I convertit into 10 hundreds of thousands, and 
adaing them to the 4 Itiave already, that gives 14 for a new 
diviAaalt* which contains 6, the divisor^ twice and ^ over, I 
set down the second partial quotient 2. The remainder be- 
ing^ hundreds of thousands, I convert them into ^0 tens of 
thousands, and 4 I have alreadj) give 9A tens of thousands 
for a new dividual $ this containing 6, the divisor, 4 times ex- 
actly, I put down that new quotient 4, and 1 examine whether 
or not, tne next figure 5, of the dividend contains the divisor 
6; as it does not, 1 set down under the 5 thousands, and 
converting, them into 50 hundredi» and addiog the 3 I have 
already, (or what comes to the same thing, taking for a new 
dividual the figure 5 and the next one) I see how often 6 goes 
into ^3; the quotient is 8 aiid the remainder 5. I then pro- 
ceed and find the other partial quotients 8 and 5 ; and as the 
division is without remainder, I conclude that the dividend 
contains the divisor 6240885 times exactly. 

Dvidend Here thft* dividend con- 

Divisor 5)^6 • ^„rit ftt"' 'to c"" 

Quotient 13409+1 -ainder f^f^ ^he^^^^^^^^^^ 

it, above a line, and write the divisor below. 

Compliete quotient 12409+i- 

* DtviJtia?, a portion of the dividend. 
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2d Set of ^estt€ms. 



1. Divide 13440 by % gjx 

times in succession, ^d give 

the 3d and 6th quotients. 

Divisors Dividends 

1st 2)13440 



; 2. Divide 153090 by 3, six 
times in succession and give 
the 3d and 6th Quotients. 
Divisors Dividends 
Ist 3)153090 



2d 


2)6720 1st 


2d 


3)51030 


34 


2)3360 2d 


3d 


3)17010 


4tfe 


2)1680 8d quot. 


4th 


3)5670 3d quot; 


5th 


2)840 4th . 


5th 


. 3)1890; 


6th 


2)420 5th 


6th' 


3)630 


• 


210 6th quot.* 


t 


210 6th quot. 



3. Divide 27648 by 2, 6 times 
and 6th quotients. 



4. 
5. 

6. 

7. 



C( 



€( 



€t 



C€ 



8. '« 



f 



9e 



<t 



4344 by 2, 

34752 '^ 2 

974928 ** 3 

11664 «• 3 

395847 " 3 

14661 *« 3 

13440 '^ 4 

860160,«* 4 

27648 <' 4 

1769472 <* 4 

34752 " 4 

2224128 « 4 



times 
3 



€t 
<t 
*C 
€( 
(€ 
t€ 
CC 
Cff 
it 

tc 

it 



in succession, giving the 3d 

[times 
3281250 by 5, 6 

54000 " 5, 

6750000 " 5, 

8484375 « 5. 

97977.60 « 6, 

C 20155392- "'6, 

I 93312 " 6, 

25334208 " 6; 

703728 «« 6, 

29184", 2, 

3648 '« 2, 

„ t 36936 « 3, 

• I 332424 « 3, 



10. *< 

11." 

12. « 
13. •< 

14." 
15. « 
16. « 
17 



3 
3 
6 
6 
3 
3 
2 
4 
3 
3 
4 
2 



• The pupil may be made to observe that bjr divMfng 13440^ by 2, three 
limes successively, it is the same as if he hadt divided it by 8, because the Ist 
division gives him the 1-2 ; the 2d, gives him the 1-2 of the 1-2 or 1-4, and the 
3d, gives him the 1-2 of the 1-^ or the 1-8 of the fii'st num*ier, and that to5nd 
the real number by which he has divided, he may multiply the several divi- 
sprs together, their prodtict will be the number vante^^e. 

' D ■ '■■, - ■■■ ■ 
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18 



•i 

19." 



20 

21." 

22. '« 
23." 



18677r6 " 4, 2 <• 

116736 " 4, 4 « 

285000 " 5, 4 " 

7125000 " 5, 2 " 

5909'76 " 6, 4 '' 

21275136 " 6, 2 " 

3133440 « 4, 6 " 

11953125." 5, 6 « 

35691840 *• 6, 6 «' 



24." 
25." 



309568 « 2, 6 « 
2542023 " 3, 3 « 
'94149 "3, 3 « 
,, C 14282752 " 4, 3 f* 
• ; 223168 '^ 4, 3 " 
5116546875 « 5, 3 « 
^ 932375 " p, 3 " 
28. " 348007104 *< 6, 6 " 



26 



27. 



1 



20 cents making 1 pistareen, how many pistareens in 100 
cents? 

25 «e}its bdng equal to a quarter of a dollar, how many 
quarters in 100 cents ? 

Knowing that 1 eagle is worth 10 dollars, how many eagles 
in 30 dollars? 

There are 6 feet in a fathom, how many fathoms in 66 
feet ? how many in 60 ? in 54 ? in 42 ? in 48 ? in 72 ? 

How many yards in 1 mile, when in 4 miles there are 7040 
yards ? When in 6 miles there are 10560 yards? — ^in 2, 
3520 yards ?— in 5 miles, 8800 ? in 3 miles, 5280 ? 

How many days in 1 year, when in 4 years there are 1460 
days ?— when in 6 yeai^, there arje 2190 days ?-^in 3 years, 
1595 days ? in 5, 1825 ? in 2, 730 ? 

How many feet in 1 mile, when in 5 miles, there are 26400 ? 
«— when in 4 miles, there are 21120 feet ? in 2 miles. 10560 
feet ? in 6, 31680 ? in 3, 15840 ? 

How many quarts in 1 bushel, when 3 bushels contain 96 
quarts ?— when 5 bushels contain 160 quarts ? 4 bushels 128 
quarts ? 6 bushels 192 ? 2 bushels 64? 

The Isthmus of Darien being 60 miles broad, how many 
leagues is that, when we know that it takes 3 miles to make 
I league? ^ 

The Strait of DoTer being 21 miles broad, how many 
le^ues is that ? 

The Strait of Gibraltar is 24 miles how many leagues is 
that? 

How many in the Isthmus of Corinth which is 6 miles 
broad ? 

One gallon being equal to 8 pints, how ihany gallons in 56 
pints ?— in 40 ?— in 48 ?— in 72 ?— in 96 ?— in 88 ? 

8 eleven pienny bits, in Pennsylvania, making one dollar, 
how many dollars in 64 eleven penny bits ?— in 24 ?-i~in 72 ? 
—in 80 ?— in .56 ?— in 96 ?— in 88 ?— in 48 ? 

One square yard is equal to 9 feet square, how many 
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square yards in 27 square feet i— ^iii 63 ?— in 36 ?— in 81 ?— 
in72?— ^08^ 

For 33 cents, how many pounds of sugar can I buy at 11 
cents a pound ? ^ 

At 11 cents per quart of beer, how many quarts can I buy 
for 66 cents I 

At. 11 cents for 1 orange, how many can I buy for 88 
cents? ' 

For 44 cents, how many balls of twine can I buy at 11 
cents per ball I 

With jglOO how many yards of cloth can I buy, at 9 dol- 
lars per yard ? 

In 1 dollatr there are 10 dimes, how many dollars in 40 
dimes I in 30 dim^s I in 70 ? in 50 ? in 90 ? in 1£0 ? in 80 ? in 
110 ? 

In the Eastern states one dollar is equal to 8 niiie-pences, 
how many dollars are there in 40 nine-pencils ? in 56 ? in 72 ? 
in 88 Mn 48 J in 64 ? in 80 2 



One dime is worth 9 pence Pennsylvania currency, how, 

any diF*^'^^» tlSl n^niro ? m f\^ ? in QQ ? \n TO? in ftl ? ii 

in 106 2 



many dimes in 18 pe^ce ? in 63 ? in 99 ? in 72 ? in 81 ? in 90 ? 



With 55 shillings, how many gallons of brandy can I buy 
at 11 shillings per gallon ? 

With S 1.10, how many dozen apples can I buy at 11 cents 
per dozien ? 

A man rode 77 miles in 11 hours, how much isit per hour? 
^ There are 12 inches in 1 foot, how many feet in 36 inches ? 
how many in 60 1 in 96? in 132 ? in 72 ? in 144 I in 108 1 in 
24? in 84? in 48 Fin 120? 

40, Divide 785,000,000by 10, 
six times in succession. 

41. « 1,390,675,385 «M1 6 

42. "2^343,997,440 " 12 " 

43. " 103,413,471 *< 7 *' 

44. " 230,424,576 « 8 « 

45. « 467,136,639 « 9 *' 

46. « 879,000,000 " 10 '^ 

47. « 1,557,202,119 " 11 " 
48.. 1* 2,624,679,936 « 12 '' 

49. " 3,294,720 " 8, 3 

50. " 8,290,944 " 12, 3 



29. Divide 14,117,880 by 7, 
six times in succession. 
30. " 50,824,368 *• 7 
31. « 31,457,280 >' 8 
32. « 113,246,208 « 8 
33. '* 63,772,920 '* 9 
34." 120,000,000 « 10 
35." 212,587,320 ^' U 
36. " 358,318,080 " 12 
37r" 79,295,426 " 7 
S8." 169>607,168 " % 
39. " 343,842^327 '^ 9 



6 

it 
<c 
it 

€( 
€« 
«( 

€e 



If 160 shillings make 8 pounds, how many shillings in 1 
pound ? 

If in 4 years there are 1460 days, how many days in 1 
year? 
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If in 6 cwts. there are 672 ipounds, hbw many pounds in, 
1 cwt. ? 

If 192 gallons make 12 half barrels, how many gallon^ in 1 
half barrel ? ^ 

If 48Q. geographic miles make 8 degrees, how many miles 
in 1 degree ? . 

If in 9 weeks there are 63 days, how many days are there 
in 1 week I * 

If in 7 tons there are 15680 pounds, how many is that per 
ton ? 

If in 11 bushels there are 352 quarts, how many is that 
per bushel ? - ^ 

If in 10 acres there are 48400 square yards, how many is 
that per acre ? 

Light comes from the sun, to us in 8 minutes, the dis- 
tance from the sun is 96,000,000 of miles, how many miles is 
that per minute ? , 

' In 7425 square feet, how many square yards, when it . 
stakes 9 square feet to make 1 square yard ? 

55. If We perform the two following divisions, *^| and 
^|, we find that the second quotient 4 is the double of the 

first. The divisor beipg tlie same in both cases, the variation, 
must be caused by the change of the dividend, which is dou- 
ble, and it is evident that whenever the dividend increases, 
it will contain the same divisor a greater number of times 
than before, consequently the quotient must be greater. 

56. When the dividend becomes less, it will not contain 
the same divisor as many times as before, and then the quo- 
tient must be less. Hence we infer, that: 

57. 1 st The quotient intoR^Ask^ when the dividend increases, 
and DEOREA&Es when the dividend decreases, or in other words 
that, the quJotient depends directly on the dividend. 

58. In the following divisions, 3^i| and ^^-^ we find that 
the second quotient 2 1$ only the half of the first. The divi- 
dend b^in^ the same ; the variation must arise from the divi- 
sor which IS double ; and it is evident that whenever the di- 
visor increases, the same dividend cannot contain it as many 
times as before, and consequently the quotient which is no- 
thing but that number of times,* must be less. , On the con- 
trary, the quotient will be greater When the divisor becomes 
less, because that smaller divisor must necessarily be con<« 

I tained more times in the same dividend, as in the annexed 

I division. ®^i4and ^ --|. Heiice, 

^ 59; 2dly, ^e quotient degreasss when the divisor ij^- 
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CREASES, and on the contrary, if increasbs when the dwisdr 
DECREASES, Of morc coiiciselj, 

The^quotient depends inversely on the divisor.* 

We may then say that, 

60. The quotient depends i>iKzcThY on ^ ditidemd ami 
inversely on t/ie DIVISOR. I 

61. Hence it follows that the q^uotient wili remain the same, 
when the dividend and divisor are made the same number 
of times greater, that is, multiplied by the same number ; for 
by multiplying the dividend, for instance, the quotient, which 
depends directly on it, will become a certain number of times 
greater ; but, by multiplying the divisor, the quotient, which' 
depends inversely on it, will become the same number of 
times less ; therefore the increase, on one hand, being coun- 
terbalanced by the decrease, on the other, the quotient can 
experience no change, and must, consequently, remain the 
sanie. A similar result would take place should the divi* 
dend and divisor be divided by the same number. 

2)8 Dividend and divisor, each 3 times greater 6)24 

4 Same quotient, 4 

6)48 Dividend and divisor, 3 times less, 2)16 

8 Same quotient. 8 



LONG DIVISION. 

62. When the divisor exceeds 9 or contains units, tens, 
hundreds, &c.* 

1st Take for first dividual so many of the left hand figures 
of the dividend as will cotitain the divisor, ascertain the 
number of times they contain it; this gives the quotient: 
(place it at the right hand of the dividend). 

2d Multiply the divisor by the quotient, and set down the 
product under the first dividual ; units under units, tens un- 
der tens, &c. and then subtract it 

3d To the remainder affix the next figure of the dividend 
for second divicfual. Try how often it contains the divisor, 
and set that second figure of the quotient on the right hand 
of the first. 

4th Multiply the divisor by that second quotient, place the 
product under the second dividual, from which it must be 

•See Appendix.. 

D 2 
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»irbtracted. To the remaiDder affile the next right hand 
figure of the dividend and proceed as before directed, until 
there rematns^ no longer any ^gure of the dividend to affix to 
the last remainder. ^ 

63. Remark.— 'If the remainder, increased by the nfext 
figure of the dividends do not contain ihe divisor once, it con- 
tains it t) times ; then place to the quotient and affix tlie 
next figure of the dividend to the same remaiuder. Should 
this foe jet too small to contain the divisor, another must 
be placed to the quotient, and the dividual be again aug«> 
mented by the next figure of the dividend : continue in the 
same manner until you obtain a diyiduiLl large enough to con* 
tain the divisor. 

64. 'f he necessity of placing these xiphers in the quotient 
will easily appear, if we reflect that there must be on the right 
hand of the nrst quotient, as many c^a^ses as there prefigures 
on the right hand of tlie fiirst dividual : for, should that divi- 
dual be the only one, as it would give but. one figure for the 

Sootient, that figure tnust express units: if, beside^ the first 
ividual there was another figure, in the dividend, the quoti* 
ent should then have iwo figures, that is, tens and units ; and 
in short, each figure of the dividend must give one to the 
quotient, if not a significant one, it must be a cipher. Thus 
the left hand figure of the quotient will express units of the 
class it ought to represent.* 

r8)158S608r(2030.6+^ ^«XS!rK^^^^^ 

• contains it, and finding itjs S, I set 

^^g down 2 for quotient. Multiplying 

gl^ the divisor 78 by 2, a\id subtraeting 

the product 156 from the first di- 
o^g vidual, the remainder is 2. Now 

u^g it is evident that since 78 is con- 

tained twice in 158, if these were 
units, the quotient would be units, 
if they were tens, that is,' a quanti- 
ty 10 times greater, the quotient 
would be tens, because it depends 
directly on the dividend ; and since 




1 



* For, if we had 100 to dfyide bj SO, as there is onlv one dividual, the quo- 
tient would be 2 units ; but if we had tOOO to diflde hy ^, the dividend being 
10 times greater the quotient must be 10 tndes greater also ; that is, raust ex- 
pveis 3 tens, lastead of 9 unitB. We must obsenre in this case, that there 
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15S^ expresaes htmdreds of ihoasands* the quotient must be 
handrcKis of thousands, or r^resent units of the same class 
ad the right hand figure of its dividual ; conse(]uently each of 
tiie figures on the right hand of that first dividual mast fur* 
nish one for thq quotient 

To the first remainder % I affix d, the next figure of the ^ 
dividend, and put a dot over it to mark which is the last class 
I make use of; and as the new dividual ^ does not contain 
rSf I put in the quotient,^ and affixing 6 to 2S, I have for 
new^ aividual 236, which contains the divisor 3 times, and 
leaves 2 for remainder. The addition of to it, giving a 
number too small to contain 78, 1 find for quotient and put- 
ting 8 with 20, 1 perceive that the divisor will be contained 
twice in the dividual 208, with a renuunder of 52 ; affixing 7 
to it, I find 6 for quotient 26 is the last quotient figure, be* 
cause I have no long^ anj figure in the dividend to affix to 
the rest 59. 

65. Each new figure of the quotient must be placed on 
the right hand of the-last so as to express units ten times less, 
because it is produced by a dividual 10 times less than the 
preceding one. In fact each partial quotient always expres- 
ses units of the same class as the right hand figure of the di- 
vidual which produces it. • 

66. If the dividend and divisor be terminated by zeros, an 
equal number may be suppressed in each, without producing 
any alteration in the quotient as already shown (article 61}. 

EXAMPLES. 

400)17800 Div. 486000 by 9000(54 79480 by 80(993-f4 

21600" 700(30+6 

44+2 ' 14400 " 1200(12 

&T* If the dividend has more O's than the divisor, take from 
both as many as there are in the latter, and divide as usual. 

teXAMT*! V 

600)87000 Divide 126000 by 500 748000 by 8640 

74800 «• 140 36400 •« 960 

145 4870 « 290 

68. If the divisoT has more O's than the dividend^ separate ^ 
Irom this as many right hand figures as there are O's in the 

VfHiU be a seoond dividi)al ; since all the dividend ia not taken for the flnt, 
but only the 3 left band figures. Hence we eonclude, tluit the quotient always 
expt e«Be8 Units of the same class as the right hand figure of the dlTidoal whieii 
project it. 
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divisor, divide as usual, and affix the figures thus separated, 
to the last remainder for the true one. -^ 

EXAMPLE. 

17l00^82l40^4 '• here, first take off 40 from the dividend, 

* qJ ^ and add it to 14, last remainder, to obtain the 
^^ true remainder, 1440, which is smaller than 

1440 IT'OO; or cutting off one Ofrom these two last 
numbers, I have 144 to divide by 170 or |^|. 

69* By division is found how many articles can be obtaii^- 
cd for a certain sum when the price of one article is known. 
For instance : 

If one yard of domestic muslin cost 12 centSvhow many 
yards can I purchase for 180 cents ? 

It is evident that I can purchase as many times one yard 
as 12 cents, the price of i is contained in 180 cents, the amount 
1 wish ta spend. Hence I have to fine how many times 12 
is contained in 180, or divide 180 by 12, the quotient 15, in- 
dicates the number of yards. ' 

70. By division is also found the value of one article when 
that of severaHs known. For instance: 

If for 1% pounds of candies I gave 192 cents, how niuch 
was it per pound ^ 

It is plain that if I had bousht only 1 pound, the price 
would be 192 cents, that, if 1 had bought 2 pounds, each 
pound would h^ve been only one half of 192, ana consequent* 
ly, to find the price of eachy I must divide 192, the price of 
the whole, by 2, the number of articles, and so on if 3^4, or 
12 pounds. Therefore 192 divided by 12, gives 16 cents for 
quotient or answer. 

71. A number is called multiple of another, when it con- 
tains the latter a certain number of times exactly, or without 
remainder, as 12 is the multiple of 2, 3, 4, 6 ; but not of 5-— 
15 is a multiple of 3 and 5, but not of 2, 4, 6, &c. 

72. A number is an aliquot part of another, when it is con- 
tained exactly in it. 2 and 3 are aliquot parts of 6 — ^2, 3, 4, 
6--aliquot p?irts of i2, but 5 and 7 are not. 2 and 5 are all* 
quot parts of 10 ; but 3, 4, &c. are not. 



73. To prove multiplication, divide the product by one of 
its factcg-s', the quotient will be the other factor, for since the 
product includes them both, when you divide by one of them, 
the quotient must necessarily express the other. 

74. To prove division, multiply the quotient by the divisor. 
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to the product add the remainder if there be ohe, that sum 
will be equal to the dividend. This must evidently be the 
ease, since the di'oidend containing the dimsor as many times 
as there are units in the quotient, with a remainder; when thiat 
divisor is repeated as many times as there are units in the 
>quotjent, the product, augmented by the remainder must re- 
establish the dividend. 



Divide 

1. 5,711,568 by 

2. 5,711,568 « 
S. 269,35^ " 

4. 269,352 « 

5. 39,816 « 

6. 39,816 

7. 266,3^8 

8. 87,153 '* 

9. 600,000 " 

10. 60,800,000 « 

11. 50,700 '^ 

12. 3,024,000 « 

13. V 3,299,068 « 
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1. 

2. 

3. 

4. 

5, 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 
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EXAMPLES. 



SdSet 
Divide 



remain. 



16. 
17. 
18. 
19. 
20. 



13 

24 

36 
108 , 

18 

36 

27 

19 

50 

80 

10 

40 
608 (60 re- 
main), 

4th Set. 

178,464 by 

104,202 

266,328 

79,632 

937,386 

144,872 

1,575,360 

8,460,729 

547,129 

3,746,251 

487,564 

43,652 

244,556 

7.099,430 

3,510 

11,153 

19,895 

19,012 

942,340 



14. 44,916,210 by 527 

15. 13,634,320 
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325 

4,509 

266,328 

87,153 

600,006 " 

21. 60,800,900 " 

22. 50,700 « 

23. 3,024,005 

24. 3,299,008 

25. 44,916,216 

26. 13,634,407 *^ 
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2008 

13 

36 

243 

57 

500 

8000 

100 

4000 (5) 

304 

1054 (6) 
4016 (87) 



(9) 



(6) 
(900) 
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16 (0 remain,) 

18 (0) 

27 (0) 
36(0) 

54 (0) 
48 (8) 
72 (0) 
63 (18) 

87 (73) 
96 (43) 
8a (22) . 

88 (54) 
71(32) 
75 {5) 
15 (0) 

19 (0) 
23 (0) 

28 (0) 
35 (0) 
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20. Divide 253,622 << 422 (0 remain) 

21. " 4,586,841 « 3467 (0) 

22. " 13,699,852 " 342 (16) 

23. « 1,345,680,000 " 120,000 (0) 

24. « 74,824,000 « 70,000 (64,000) 

25. « 943,246,042 « 86,449 (1003) 

26. « 74,297,224 « 7,890 (4984) 

27. " 1,680,000 -« 36,000 (24000) 

28. « 46,447,760 " 1234(0) 

"Wk^^t 18 the fourth of twenty ? How manj fours in twen- 
ty-. 

Five bein£ the fourth of twenty, what are the 2 fourths of 

twenty ?^— the 3 fourths of twenty ? 

What is ihe fifth of fifteen ?— -what are the 2 fifths of 
fifteen ?— the 3 fifths ?— the 4 fifths r 

What are the 2 thirds of twelve ? 

If you receive 1 pistareea or 20 cents from your aunt, 5 
dimes (or 10 cent pieces) from your uncle, half a dollar or 
50 cents from your father, and £ quarters of a dollar (or 25 
cent pieces) from your mother, how much have you ? 

Ans. 170 cents. 

If out of that money you spend 35 cents, and afterwards 
share the remainder equally among 3 of your friends, how- 
much will each receive from you ? 45* 

What are the 3 sixths of 24 ?— the 4 sixths ?— the 5 sixths ? 

One is what part of 3 ?— *two is what part of 3 ^ 

One is what part of 5 ? three is what part of 5 ? 4 is what 
part of 5 ? 

Two is what part of 8 ?*-4bur is what part of .8 ?— 6 is what 
part of 8 ? 

What part of 10 is 2 ? is 4 ? is 6 ? is 8 ? 

6 being the third of 18, what part of 18 is 12 ? 

3 being the sixth of 18, what part of 18 is 6 ?— is 12 ?--is 
9 ?-4s 15 ? 

4 being the fifth of 20, what part of 20 is 12 ? is 16 ? is 8 1 
What part of 24 is 3 ? is 9 ? is 15 ? is 12 ? iS 18 ? is 21 ? 
What part of a quarter of a dollar is 5 cents ? is 10 cents? 

is 20 cents ? is 15 ? 

What part of a quarter of a dollar are 61 cents ? are 12^ ? 
are 18| ? 

If you receive 20 cents, what part of 1 dollar (or 100 ceots) 

IS It ? 

Henry is to receive 3 fifths of 25 cents, how many cents 
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will he have ? His sister Sarah is to receive the remainder, 
how many cents will she have? and what part of 25 will it be ? 

In 12 how many times 3 ? 4 ? 5 ? 6? 8?r? 

In SI how manf times 7 M ? 3 ? 5 ? 6 ? 8 ? 9 ? 2? 

In 24 how many times 8? 6 ? 12? 3? 7? 4 ? 5 ? 9? 2? 10? 

In 17 how many times 5?6?4?2?7?3? 

36 are how many times 6 ? 4? 12? 5? 9? 8? 3? 10? 2? 
7 ? 11 ? 

45 are how many times 7? 9?4? 12? 5? 6? 8? 10? 3? 
11? 2? - 

54 are how many times 3 ? 12? 9? HP 4? 6? 5? 7? 

66 are how many times 5 ? H ? 7 ? 6 ? 3 ? 2 ? 4 ? 9 ? 8? 12? 

75 are how many times 6? 7? 9? 5? 8? 12? 10? 4? 
11? 3? 

99are how many times 7? 9? 10? 8? 11? 12? 3? 6? 5? 

120 are how many times 6 ? 10 ? 12? 3^4? 9 ? 5? 2? 7? 
8? 11? 

Supplement to MutHpUcation. 

75, To multiply by J, ^, ^, &c. divide the other factor by 
2, 3» 4, &c. and add the quotient to the product. 

SIAMPLS. 

What will 25 pounds of sugar cost at 12f cents per pound 
andatlSi? 

25 25 

l^ ' 18J 

300 200 

I of 25« 12^ 25 

312^ 450 

^ 0f;25«si 12^ 
|of25ca 6J 

468| 

What cost 2 dozen oranges at 6^ cents a piece ? 81.50. 

Do. 9 yards of cloth at 85^ a yard ? 849.50. 

Do. 16 barrels of flour at 87| per barrel ? 124. 

In 36 pieces of cloth, each of 24| yards, how many yards ? 

882 yards. 

The quotient of a certain number is 12|, the divisor 8» 

what is the dividend ? 100. 
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What nuinber multiplied bj.l4 will make 112 ? ro? 56 ? 
126? ^ . 

What .number multiplied by 7 will make 77} 56 ? 84 ? 784? 

To find how many pounds Pennsylvania currency are con- 
tained in a given number of dollars, multiply the dollars by 
3 and divide their product by K How many pounds Penn- 
sylvania currency are there in 96 dollars ? s636. 

To find how matiy dollars in a number of pounds Penjisyl- 
vania cuiTency, multiply the pounds by 8^ and divide their 
product by 3, How many dollars in ^96 Pennsylvania cur- 
rency ? 8256. 

DECIMAL FRACTIONS. ^ 

76. We have seen in the system of numeration, that the 
different classes of units increase in a ten-fold ratio, m going 
from the right to the left, and that they decrease at the same 
rate when going from the left to the right, until we reach the 
units, which is the least class. 

We are now going to attend to the division of the iinit it" 
self^ into parts, decreasing in a ten-fold ratio, and oi^ that ac- 
count called cZecimak* . / 

77* To form a correct idea of what a decimal fraction is,' 
conceive 1 unit divided into 10 equal parts, each part called 
a tenth: 1 tenth being divided into 10 equal parts,- each part 
will then be the tenUi of a tenth, or th^ hundredth of a unit. 
In the same manner, 1 hundredth being divided into 10 equal 
parts, each of them will, of course, be the tenth of a hundredth, 
or the thousandth part of a unit ; and by continuing the same 
process^ we shall have a succession of classes, decreasing by 
tens. 

78. On the left of the units, %e classes increase by a ten- 
fold ratio ; on their right, they de^^rease at the same rate ; the 
class of units becomes then the natural barrier between the 
whole numbers, and the fractional parts. Hence, a dot is 
placed on the right hand of the units. The whole numbers 
are then situated on the left of the dot, (called the separa^ 
triop) the decimals on the right 
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Integers. 









The figures on the left of the dot are integers or whole 
numbers ; those on the r^At are e^cjmab. 

79. The 1st depimal class is invariably called tenths the 
2d, hundredth^ the 3d, thousandth $ the 4th, tenth of thou^ 
sakdih ; the 5th, hundredthof thousandth $ the 6th, millionth, 
&c. &c. 

80. Thus if I wish to write down 5 tenths of thousai^dths ; 
beginning to count on the right of the dot, I say, tentlis, hun^ 
dredths, thousandths, tenths of thousandths ; the 5 belongs 
then to the 4th class of decimals, I set it down, and as there 
are neither tenths, hundredths nor thousandths given, I place 
3 zeros between the dot ancl the 5, so as to make it express 
decimals of the 4th class, and the number is represented by 
0.0005, if I choose to fill up ^e place of the unLt^ by a ci- 
pher, or else, .0005. \ ' .. \ \ ' 

81. We write down a decimal number as a whole one, but 
we must particularly attend to the name of the figure last 
mentioned, and place it in its proper class ; then if the figures 
oii its left hand do not reach the class of the tenths, the va- 
cancy must be filled up with as many ciphers as there are in- 
termediate classes, and a dot put on the left. 

If directed to write dpwn seventy -eight hundredths: find- 
ing that the hundredths form the 2d decimal class, I put down 
78 and make a dot on tlie left, so as to place the 8 in the 
second decinial column. If now I wanted to set down 178 
hundredths of thousandths under the 78 hundredths ; count- 
ing the classes, and finding that the hundredths of thousandths 
form the 5th class, I put 8 in that 5th class, 7 in the 4th, 1 in 
the 3d ; and as the second and first classes are vacant, I put' 
down 2 cipher9> and the dot on their left— -thus: .78 > 

8A 
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Place, one under the other, the following numbers i 
4. units aBd 172 thou$andth8.-^409 units and 6 tenths of 
thousandths.— *0 units and 48 miilionths.-rS thousands and 4 
thousandths.*— 60 units and 6 tenths.— 4 hundreds and 3045 
tenths of millionths-^-and the decimal number ten thousands 
and sixtY-four hundredths of miHionths. 
'$% Should I be directed to write 64 tenths| ; observing that 
ihe ladt figure, 4, must alone be a decimal, I place the dot 
between 6 and 4 ; thus 6.4 and I have 6 units and 4 tenths.^ 
Write down 178 hundredths— £049 hundredths— six thoU' 
sands-'-^wentj-ei^ht thousandths. * "* 

83. Read a- decimal number, as a whole number, only be 
careful to give to^ the last right hand figure, the name of the 
class it occupies, which may easily be found by counting from 
the tenth, until you reach said class* Thus, to read the num- 
ber .0SS5; instead of saying separately S hundredths, 2 thou- 
sandths, and 5 tenths of thousandths, l at once^say 525 tenths 
af thousandths, because 5, the right hand figure occupies the 
4th class, or belongs to the tenths of thousandths. 

EXAMPLKS. 

6.216 — ^.104-— 6.028— 20.49— .20547— .06— 2046.2046— 
19.0019. ^ * 

84. To make a decimal number 10, 400, &c. times greater^ 
the dot must be moved 1, 2,.8cc. places to the r%/it ; lor each 
figure, will then, % its local situution, express quantities 10, 
100, &c. times greater than before* For instance, if T wish 
to make 0.4806, ten times greater, I , move the dot between 
the 4 and 8, thtfs : 4.806. In this last number, it is evident 
that the 4, which in the first number, expressed tenths^ now 
stands for units $ that is, for a quantity 10 times greater; and 
the 8 now expresses tenths, instead of hundredths, &c. &c. 

85.^To make a decimal number 10, 100, kc, times less, the 
dot must be moved 1, 2, &c^ places to the left; for each 
figure will then represent quantities 10, 100, &c. times less 
than before. Thus: 7.46^ — ^to be made 100 time^ less, must 
be written .0746; for, the 7, which at first expressed 7 wni^s, 

■ ■ I • I I ^ II I 111 " II ^»»— I I ■■! III! I ^ .. I I J l « >. 

* The subdivisions of dollars into 10 cent pieces, or tenths, and cents oi? 
hundredths, and iniUs or thousandths offer a complete specimen of ^jiecimal 
fraeiions and may ac;rve to etucidate that system still moreCully, if what we 
have said on the subject is not weU understood. 

Considering the dollar as the unit. Its subdivisions become decimals, and they 
KinsChe separated from the integer by the dot. 

Wriie <jiQwn 6 dollars and forty -two cents— 4 mills-^75 miUs— 905 mills — 
62SeeQta. 
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now expresses only 7 humbredfftSy or a quantity lOO times 
less thati before ; and it is the saine as respects the 4'and 6< 

86. HeQce» to multiply or dividif a deciioal number by 10» 
100, <&e. it is sufficient to move the dot 1, £, &c. places to 
the right or left. 

Make 0.74 ten times less— 0,74 ten times greater. 10.4607 
one thousand times greater — 0.764 one hundred times less— 
malliply 1.04^ by 10— divide 1.04 by 10— divide a063 by 
100— multiply it by 1000. 

87. As long as the dot remains af the same place^ each, 
figure retains its locator relative value; of course, a decimal 
number is riot altered by placing Ij, 2 or more cipfiers on its 
Hjgrftt; and in fact, it is evident, that 0.3, is the same as 
0.30 or icy.3^00, &c. for in each of these expressions you have 
te&lly but 3 tenths. 

^8. But the result would be very different, if we were to 
place the ciphers between the dot and the 3 $ as, 0.03-— 0«003 
•—tor, in these cases, as already noticed, (article 84) by the 
removal of the doL we alter the relative or local value of the 
d, whieh, by the first alteration, becomes 3 hundredths, and 
^ ijy the second 3 thousandths) instead of 3 tenths* 



ADDITION OF DECIMALS. 

89. From the formation of decimals, it is evident tiiat they 
must be added just like whole numbers. Particular care 
however, must be taken in placing the «ame classes under 
each other ; and .from the right hand of the amount, you must 
mark off, with a dot, as many decimals, as there are decimal 
crosses in , the number which contains the most. 

3.056 After placing the same classes under each other, 

.0746 I sum up, as in common addition, beginning at the 

1 .33 right hand column, and from the right hand of the 

4.00695 amount, 836755, 1 separate 5 decimals, because the 

• number which contains the most has 5. 
BM755 



0.11100 Proof. 



. Add together 6.S3— 0.0058— 47.— 6.S5003—7.007--0.0085. 

Add 7 tho|isandths-^--6 units and 4^ millionths — 9 hiin- 

dredths-^6 tenth8^-^5 unitsr-t^Q hundred and sixty -seven 
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liundredtbs of thousandths^-^orty-five thousands, six hunr 
dred and fifty-four millionths* ; An^. 51.745366 



SUBTRACTION OF DECIMALS. 

90. The subtraction of decimals is' made exactly as the 
subtraction o/ ivhole numbers. You borrow in the same man- 
ner, and, for the same reason, you may convert the borrowed 
unit into 10 of the next inferior order. 

9.1. The only case which offers any difficulty, and which 
sepms to present an insurmountable olratacle, is, when the sub- 
irahend or lower number, has more decimal figures than the 
superior or upper; for, in such a case, the student knows 
not what to subtract from. For instance : when directed 
to ascertain the difference between 6.045 

\ and4*0r486* 

be knows not what the two ri^ht hand fiigures 6 and 8 are to 
be subtracted from. In all similar cases let him make the 
number of decimal figures equal in both numbers, by placing 
at the right .of that which has the least, as many ciphers 
as will make up the number of classes. So, in the above, after 
adding 2 zeros on the right of the 5 thousandths, he may 
subtract as usuaW and find 1.97014 for difference, after point- 
ing off as many decimals, as there are in the number, which 
contains the most. 

The addition of those ciphers on the right is permitted* 
since, as we have already seen (art. 87)^ they do not alter the 
value of the decimal number. 

EXAMPLES. 

7.004 0.«486742 3^.105 

0.64867 0.07004 ' 30.999962 



Subtract 0.6204 from 5 units-— 72 thousandths from 1 tenth 
1*67 hundredths from 2 units and 4035 tenths of thousandths 
-0.444 from 1 unit and 43 millionths. 



MULTIPLICATION OF DECIMALS. 

92. Multiply decimals as if they were whole numbers, 
and by a dot, separate, on the right hand of the product^ as 
many figures as there are decimals in both factors. 

93. For, by considering the decimals in the factors as tn- 
rte^rs, you make these factors 10, 100> &c. times greater 
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f 

than they really are ; the prodact> which depends directly 
on the value of its factors, (art. 4S)« will then be 10, 100, &c. 
times greater than it ought to be ; it must, of coarse, be 
brought back to its true value ; and that is done by pointing 
off, with a dot, as many figures as there are decimal classes 
in both factors. 

EXAMPLE. 

6.042 By multiplying as if both factors were Integers, 
1.^8 I consider the dot as removed, and of the 2 uiou- 
sandths of the multiplicand, I make 2 units, that 



43336 is, a quantity one thousand times greater than it 
54378 really is ; the product, which increases as the mul- 
72504 tiplicand does, will then be 1000 times greater 
— — — than it ought to be ; it is then wrong ; to rectify it, 
7.842516 we must try to make it 1000 times iess^ and that 
is' effected by cutting off 516, or the 3 right hand 
figures of the product, or, as many figures as there are deci- 
mals in the multiplicand. 

T\i& multiplier oeing likewise made 1000 times greater than 
it ought to be, by the removal of the dot, (for the 8 w then units: 
instead of thousandths) will give a product 1000 tiiheB^too 
great, since the product d^ends on the multiplier: to bring 
U to its true value, we must point off 3 more figures that is, 
842. — ^The dot is then between the 7 and 8 ; the product con- 
taining 6 decimal classes, that is, as many as there are in 
both factors. 

94. We might say that the multiplicand being 1000 times 
too great, and the multiplier 1000 times too great also, their 
product will be 1000 times 1000, or 1,000,000 times too 
great ; to reduce it to its €xact value, it must be made 
1,000,000 times less ; and that is done by separating 6 figures 
by a dot ; for the 7 now expresses 7 units, instead of 7 mil- 
lions. 

95. If the product do not contain as many figures as there 
are decimals in both factors, add on its left, as many zeros 
as will complete the number of classes, and prefix a dot. 

EXAMPLE. 

1. 1.0024 Now as I hafe only 6 figures in the product, 

0.00027 and as there must be 9 decimals in it; to the 

■ left hand of the product, I add 3 ciphers, and 

' ' 70168 prefixing a dot, I find a000,270,648, tor the real 

20048 product. 



270648 
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EXAMPLES. 



a* Multiply OM^bj 

S. •* 5789. « 

4. « 0.3467" 

5. «♦ 13.0548 « 
SSrrS tenths of miUionths. 

6. Multiply 16. by 

7. ** 101. ** 

8. « 3.71 *• 
54 tenths of thousandths. 

9. Multiply 2.116£by 
a844 

10. Multiply 
11. 



12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
^. 
SI. 

ss. 

£3. 

£5. 
26. 
£7. 
£8. 
£9. 

sa 

31. 
3£. 
33. 



fff 
ft 

€€ 
€€ 
ti 
(C 
<C 
M 
M 
<• 
ft 
«< 
C( 
U 
4t 
€$ 
4* 
«( 
«fl. 
f( 
«< 
«< 



0.1791 by 

1.55 « 

£8.08 ** 

8.47 «^ 

£0.10£ " 

£9i831 " 

865. ^* 

38.5 ** 

3.85 «« 

500. « 

9. « 

10. " 

100. " 

0.01 " 

9. ** 

000.285 '* 

4.001 " 

99.31 *' 

24a " 

88. " 

865.1304 *« 

££12. « 

0.007 *• 

0.006 « 



£06. 
0.018 
13£3. 
£.911 and to the product add 

: £.44 
0J09 
l.£6 and to the product add 

14. and add to the product 

0^68 fadd 0.000012) 
0.480 (,026) 
0.34 
10. 
0.39 (add .022) , 
0.9d£ 
0;23 
0.5 • 
0.5 
0.385 
1. 
0.9 
0.09 
9. 
0.001 
0.0003 
0.0004 

79. (add 0.61) 
40.6504 (add .001^) 
7.011 (add .032) , 
£3. (add 0)008) 
86. (add 10.) 
0.007 
O.012 



DIVISION OFi» DECIMALS. 

964 The division of decimals is made in the same manner 
as the division of whole numb^r^. It i^^ however, necessary 
to prepare the dividend and divisor, before beginning the di- 
^'lon. 



^ DIVISION OFD%01MAL9^ $i 

df. If the dividend and divisor have each the same num- 
ber of decimals, retifiove the dots atid divide as in whole nurn* 
berg ; for* b^ that removal yoo render them both the same 
number of times greater, or, in otKi»r words, you muUvply 
then? hj the same number ; and we know that the quotietk 
suffers no alteration wheii the dividend and divisor are boffi 
multiplied by the same number (art. 6I)« / 

EXAMPLES* 

1. DivideTS. 1£ by 1.24— af^ there are S decimals in each, I 
suppose the dot removed,and have then 7%\^* to divide by 1S4. 



S. Divide 74.572 by 0.S62 



5. Divide 38.0064 by 13.0548. 



S. *' 104,202 *« 0.018 6. ^« 39.04 " 2.44 
, 4. « 458.6841 « 0*3467] 7. « 9.09 " 0.09 

98. If the dividend and divisor have not an equal number ^ 
of decimals, add, on the right hand of tl^at which has the leasti 
as many zeros as arc wanted to make the number of classes 

^ tiie same in both ; this we know (art. 87) can be done with- 
out altering the value of the decimal number. When brought 
to liiat state, suppose the dots removed, and divide as in 
whole numbers. Ex. 1. Divide 390.4 by 0.244. Observing 
that the divisor has more decimals than the dividend, I add 
2 ciphers to the latter, and supposing the dots removed, I 
have 390400, to divide by 244, the quotient of which, by 
common division, is 1600 units. 

99. It may happen that after having made the number of 
decimals equal in the dividend and divisor, the latter is not 
contained in the former ; tiiis shows that the quotient will 
contain no integers; therefore, put down 0, in the quotient, 
to represent the class of units and placing a dot on its right, 
proceed as follows : 

Put, on the right of the dividend, as many ciphers as you 
wish to have decimals in the quotient, and when the division 
is performed, the last quotient figure must be of the class in- 
dicated by the number of ciphers added to the dividend ; that 
is, the 3d class if 3 zeros have been added ; the 4th, if 4 ;; 
the 6th, if 6 ; &c. 
Divide .02688 by 4.80 As there are five decimals in 

. • the dividend, and only 2 in the 

48000a)2688j0000(0.56 divisor, I add 3 to t"he latter, - 

2400 006 0.0056 and removing the dots, I have 

• ' to divide the whole number, 

288 0000 2688 by 480,OdO. But as the 

288 0000 dividend does not contain the 

^ 1 divisor; I conclude that there is 

0. no inte^ec uk a^cl^ ^a^^^^^v 
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56 .SIVtSlON OF DECIMALS. 

then put with a dot, to fill up the place of the units. Wish- 
ing to have 4 devimaUi^ I put 4 ciphers, and liividing. find 56 
for quotient. But, asbj adding 4 ciphers to i)xi^ mvidend I 
made it 10,000 times greater, the ^otient, which depends di- 
rectly on the dividend (art. 57^) is 10,000 times too great ; 
of course^ to counterbalance this increase, I must make that 
quotient express tenths of thousandths, instead of units : I 
have then 0.0056. 

100. The same operation may be explained as follows : 
After the dividend and divisor are both prepared, I reduce 
the dividend into tenths, by adding to it. The quotient re- 
sulting from it must then expt*ess tenths, a^d as tne divisor is 
contained no times in that dividual^ I put tenths in the 
quotient. Adding another to the last dividual, it becomes 
huiMlredths; the quotient will thea express hundredths ; as 
I cannot yet divide, or as the divisor is contained times in 
the dividend, I put in the claBs of hundredths, of the quo- 
tient. Adding iiow another to the last dividual, I find it 
contains the divisor 5 times ; I then set down 5 in the class of 
thousandths, of the quotient^ to thb remainder, adding another 
0, 1 find 6 tenths of thousandths ; and I have finally as many 
classes oPdecimals in the quotient, as I added zeros to the 
dividend and divtduals, 

480000)2688.000 (0.0056 
2400000 



2880000 
288 0000 



..0 

101. When the dividend and divisor are both prepared and 
brought to express whole numbers, we may, instead of ad- 
ding ciphers to the dividend, successively cut off those which 
are in the divisor; the last quotient figure,, must, as in the 
other case, be of the class indicated by the number of noughts 
cutoE* 

102. Whenjthere is no longerany noughts to cut off in the 
divisor, if you wish to have more decimals in the quotient, 

._ '■ , I Ti r I III __^ 

* The reason of i)i» {ll'ocess is simply this : by cuttiog off t, S, Sec. noughts 
from the divisor, yoa make it 10, lOU, &c. times smaltei* ; the quotientydC' 
pending inversely on the divisor, (art. 59) vtH of course be 10, 100, &c. 
too great ; to reduce it to its true value, you must malie it express quantitidB 
^^ 'OOj &c. times leas than units, that is, dectmall. 
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add noughts to the successive remainders^ until you have as 
many classes as you urant. 

1st example 4.80)0.0.688 ta^^H^^^iSrtl'qrotrt wW 

prepared 480000(2688 express units. Now instead of 

480000)2688(0.0056 "'^'*™8 ^ *? ^^ f»i*i«lend. L cut off 
T'^T^v \ one from the divisor, and of course 

, makeit 10 times less; the quotient, 

ggg if considered as units, would be 

ggg 10 times too great, I have then to 

^_^^ make it express tenths, and as the 

^ divisor is not contained once in 

the dividend, r put tenths in the 
quotient, and« finding that after cutting another from the 
divisor, the remaining figures 4800 are not contained in the 
dividend 2688, I put in the quotient; that expresses 
hundredths in order to compensate for the diminution of the 
divisor. Cutting pff a third from the divisor, I find that 
480 is contained 5 times in the dividend, and that 288 re* 
main. Cutting oif the fourth of the divisor, I find that 48 
is contained e^ctiy 6 times in 288, so that I obtain the same 
quotient as before, viz. 0.0056. 
Divide 0.2764 by 4.6, with 6 decimals in the quotient. 
4.6)0.2764— prepared, it becomes 4,6000)0.2764— remo- 
ving the dots to have whole numbers, we obtain, 
46^)2764(0.060086 wiich give no units. I then cut off the 
2760 right hand of the divisor, and as it is 

— , not yet contained in the dividend, L put 
400 tenths in the quotient Cutting off 

368 another in the divis4)r, I find 61iun- 

- — - dredths for quotient^ and 4 is the re- 
320 mainder. As, after cutting off the last 
276 cipher of the divisor, it is not contained 
■ ■ in the dividual 4, I put down thou- 
44 sandths to the quotient ; and now, as I 
have no more ciphers to take from the divisor, I add oi^e 
to the dividual 4, so as to have 40 ; but as this does not yet 
contain the divisor 46, 1 set down in the quotient, and ad- 
ding another to the last dividual 40, 1 am enabled to go on 
with the operation and find .060086 for quotient, and 44 for 
remainder. 
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S. 
9. 
10, 
il. " 

12. " 



« 



C( 



bj 



•c 



€f 



C« 
<( 
(( 
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1.26 


18. *V 


1.9£5 " 


3.85 


2.1162 


19. *' 


192.5 


0.385 


0.268 


20. »' 


9. 


9. 


0.48 


21* ** 


9. ' « 


0.9 


0.34 


22. " 


9. 


0.09 


8.4r 


23, " 


0.9 » 


9- 


0.S9 


24. " 


0.09 « 


9. 


29.831 


25. " 


0.000855 •* 


0.285 


865. 


26. « 


0.016004 •« 


4.001 


3&5 


, 







Divide Divide 

« 4.68 
30.4708 
,0.048 
0.746 
9.5472 

13. <• 84.7 

14. " 7.84 

15. •* 28.39911^ «* 

16. " 198.95 
i7. « |9.25 

103, When, in the division of whole numbers, you have 
found the units of the quotient, and have a remainder, you 
may, il" you wish i6 have the quotient with more exactness) 
adii at once, or successively) as many cifhen» as you vrish 
dt^cimmi dassfes. This is evident from what has already been 
•aid. 

bi fact, the remainder of a division, beimg alwaifs U»s fhufi 
ih€ dMsoTi may be compared to the dividend prepared, (art^ 
99) and of Goun»e» that remainder may be treated exactly ia 
the aame manner. 

27. Divide 7846 by 79 with 2 decimals. 

28. «* lOOOO « 246 «* 4 «« 

29. « 617 " 88 "3 « 

30. « 19898 «^ 23 •« 4 

31. 'V 79642 " 2212 « 2 
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FROMtSCUOUS EXAMPLES. 

1^ Add together seventy uuits> and forty-four thousandths 
•—2 units, and 78 hundredthsH<-48 thoiisands, and 4S thou* 
sandths — ^twelve hundred and filty-niue uuits, and 6 tenths 
of thousandths— multipiy the sum of those numbers by 7 
units and 4 hundredths.-— r(.B. XfOt the pupil point otf the 
decimate 347297383104. 

A man has 2 acres and seventy-six hundredths of land ; 
another has 2 acres» and 82 thousandths ; wh9 has the most, 
and what is the difference P . , 

Difference, six hundred and seventy-eight thousandths* 

A farmer has 7 lots of liand, each containing 8 acres, and two 
hundired and forty-nine thousandths : has he more land than 
another farmer %\ho has 8 lots eath containing 7 acres, and 
two hundred and fortv-nine thousandths ?•— It they have not 
the same quantity, wfiat is the difference ? Diff. 0.249 

A man is to have \ of the quantity of hay he mows ; there 
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V * 

I . . 

are 13 tons and 64 hiindrfidthd of a ton of the haj. What 
Will be his portion ? If, out of this portion, he gives 1 ton 
and 23 hundredths to a man who helped him to mow, and 
sells the half of the remainder; how much hajr witl he have 
left ?*-*(pointoiQr the decima(8M4917 

A garden is 28 yards, ana 63 hundredths long, and 14 
Tards eight hundreims broad : if I run a fence equal to the 
length of the garden, so as to cutoff a breadth of 2 yards 7 
tenths ; how mueh ground wiil remain in the garden, or how 
maiiy square yards* will it contain ? 
I yds. 3i^8094 point off the decimals. 

If when ^e 6^ cents loaf of bread must by law, weigh 15 
ounces 6 tenths ; a baker puts in his loaf only 15 ounces and 
3 tenths; what does he gam on each loaf ; and on what num- 
ber of loaves will he gain one? 1 on 51 loaves. 

A lady has a parlour 17 feet 45 hundredths long, and 15 

feet 8 hundredths broad ; she wishes to cover it with a patent 

- floor cloth: the maker charges by the square foot; for how 

many feet mUst he charge ? Point off the decimals 2631460. 

To 9 units, and nine hundred and jiinety>nine thousands, 
nine hundred and ninety-nine millionths, add 1 miiUpnth; 
what sum will you have f 10. 



GEOMETRICAL RATIOS.t 

104. WHEir we compare two numbers, in order to find how 
many times the t>n^ contains the other, the quotient is called ^ 
the^^m^^co^ ratio: thus, 6 containing 2, three times ; 3., ' 
is the geometrical ratio.^~8 being contained 7 times in 56 ; 7, 
is the geom»etrical ratio of 8 and 56. 

105. The two quantities compared are called the terms of, 
the ratio. They are written doWn one after another and se- 
parated by this mark : called a colon i as 4 : 8, rea^d 4 is to 8* 

lf)6. The 1st term is called antecedent^ the 2d, consequentm 
When the antecedent is ^ess than its consequent, the ratio is 

•NoTX.— To find the number o(' sqaai'e yards, feet, 8tc. of any object ; mul- 
tiply the length by the hrcadth-^so, f) t^ble 4 ft^t 28 hundredthip long, and 
3 feet 7 tenths broad, contains 15 fcet,^ 846 thousan'iths ; t<he product of 4. ^8 
the length, by 3. 7 the breadth. 

t Besides ^0omf/nca7 ratios^ there are arithmetical rhiios, which iB«Iicate 
the difference of two numbers ; but as they are not of any inimefUate use, we 
post|[)one their consideraUODL ; and will do the same as respects aritbsietical 
proportion. 
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ascending. When the antecedent is greater than its ceiikse- 
quent, the ratio is descending. 

In 12 : 4 which is the antecedent? which the consequent? 

In 8 : 16 which is the antecedent? which the consequent ? 

Is 4 ; IS an ascending, or a descending ratio ? and why ? 

Is 12 : 4 do. do. do. - 

Do, of 6 : 9 ?— 14 : 2 ?— 8 j 72 ?— 84 : 12?~9 : 15 ?— 15 : 9? 
—12:40? 

lOr. Since the geometrical ratio is nothing but the quotient 
of a diyiMon, and since, both the dividend and the divisor of 
any division, may be multiplied or divided by the same num- 
ber without changing the value of their quotient, (art. 61) it 
follows^ that, 

108. Both terms of a geometrical ratio may be multiplied or 
divided by the same number without altering that ratio, l*he 
ratio of 8 : 4, is 2 ; if \ye multiply both terms by 3, we have 
the new terms 24 : 12; for 8x3ss24, and 4x3b=s12, which 
give 2 for ratio. If .6 : SO, be divided by 6, the new terms 
I i 5, evidently give the same ratio, -J ; obtained by dividing 
the first term 1^ by the second 5, expressed by ^— or 6 by 
30 ; -yV^^^ ; or by dividing the second terra 5 by 1, or 30 by 6; 
the quotients of which are in both cases 5. 

109. To find the ratio, some divide the antecedent by its 
consequent ; others, on the contrary, divide the consequent by 
its antecedent. It is perhaps as well to divide the greater 
term by the less. Ex.— 7 : 42. — To find the ratio, t divide 
42, the greater number by 7, the less; and the quotient 6, 
gives me the ratio. 

Find the ratio of 4 : 12-^9 ; 27-70 : 5—24 : 6—30 : .5— 
3 : 7~5 : 9—5 : 30—6 : 24. 

110. Of the two equal ratios 6 : 30 and 1:5; tlie second is 
obviously presented under a simpler form, or reduced to its 
lowest terms; and as it. was done by dividing the two terms 
6 and 30 by the same number 6, it follows that : 

111. •Bny geom£trical ratio may, without altering its value, 
be simplijied or reduced to its lowest terms, by division. Sim- 
plify 6 : 42—3^5 — T%—50 : 60— ^V 5 T : 21—15 : 36—42 : 63— 
540 : 810—4 : 12— 14 : 70— 16 : 24— 9 : 12—68 ;76—5 ;44 
^64 ; 128—105 : 185—23: 37. 

112. The greater term is always equal to the less, multi- 
plied by the ratio. The less term is, of course, equal to the 
greater divided by the ratio. Ex. In 12 : 84 ; the greater 
term 84 is equal to the less 12 multipliied by the ratio 7, as 
12x7ss84 ; and likewise 84 divided by 7 equals the less term 
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1^— SO when we know the €rst term of an ascending ratio 
and the ratio, we obtain the second term by multiplying the 
first by the ratio. If in an ascending ratio the antecedent 
is 9, and the ratio 4, what is the consequent?— 9x4 as36.~ 
Antecedent 7, ratio 9, find consequent Antecedent 2, ratio 
5 ; what js the consequent ?— The consequent 36 the ratio 4, 
find the antecedenlr— the consequent 18, ratio 3, what is the 
antecedent ? In a descending ratio the antecedent being 6, 
the ratio. 3, what is consequent .'-^-antecedent 21, ratip 7, what 
Is consequent ?— The consequent 9, ratfo 3, what is antece- 
dent ? — ^the consequent 72, ratio 6, what is antecedent ?-^ 
Antecedent 48^ ratio S, what is the consequent ? 



GEOMETRICAL PROPORTIONS. 

113. A OEOMETRIGAL PROPORTION is the connection of 2 
e({Vi3\ geometrical ratios, both ascending or descending, as : 
8 i 16 : : 6 : 12 or 6 : 3 : : 8 : 4; read as follows: 8 is to 
16 as 6 is to 12 — 6 is to 3 as 8 is to 4. The first, means that 
8 is the same portion of 16 as. 6 is of 12; the second, that 6 
contains 3 as many times as 8 contains 4 ; which is evidently 
true. Hence, the combination of the above ratios forms geomS' 
irical proportions. But, it would not be so if we had 2 : 6 : : 
4 : 8 ; because 3, the geometrical ratio of 2 to 6 is not the 
same as 2, the ratio of 4 to 8.* 

a?^to what number? 
or, . " .. 
21, is this a proportion ? 
a?±sto what number ? 
3 — ^is that right? 
; 6— 

114. Tht first and last terms of a proportion are called the 
EXTREMES : (probably from their situation at each extremity 
of the proportion) 8 aiid 12 are the extremes of the first pro- 
portion above. What are the extremes of the others. 

115. The second and third terms are called means ; 16 and 



6: 24: ; 


2 


12 : 4 : : 


9 


4: 8: : 


7 


5 ; 20 : : 


1 


12 1 6 : : 


9 


16 : OP : I 


24 



* A geometrical proportion may also be defined: 

lat. \ succession of 4 numbers of which the first contains the second as o& 
teti as the third contains the fourth, as : 6 : ^ : : 9 r 3, in which it is plain that 
the first quantity 6, contains 2, three times j^ that is, as often as the third 9^ 
contains the fourth d> • 

2dly* A succession of 4 numbers, the first of which is contained in the se- 
cond as often as the third is to the fourth— 9 : 3 : : 6 : 2—8 : 4 : : 18 : 9* 
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6 are the means of the first proportiofti. Name the means of 
the others. 

116. Since in a ratio, the two terms are called antecedent 
and consequent; a proportion, having 2 ratios, must, of course, 
have 2 antecedents and 2 consequents, viz. the fir»t antece- 
dent 9;nd its consequent; the second antecedent and it^ con- 
sequent* 

In 6 : 9 : : 4 : 6 which are the antecedents? which the con- 
sequents ? What is the consequent of the first antecedent ? 
ly hat is the antecedent of the second consequent ? In 8 : 4 
: : 32 : 6, does the first consequent contain its antecedent ? 
and does the second antecedent contain its consequent i 

117. The two ratios must, as already said, be not only 
equal, but both ascending or both descemding. Consequently 
12 : 3 : : 8 : 3^ do not form a proportion ; for, altho', the ra- 
tio is 4, in both cases, yet the first ratio is a descending one, 
while the second is ascending. — 3 : 21 : : 63 : 9, do not form 
a proportion ; for, the first ratio is ascending, and the other 
descending. 

Piac^ the £^bove nutnbers so as to form proportions, and do 
the same with the following ones, 

r : 49 : : 70 ; 10 7 : .63 : : 108 : 12 

8: 4 :: 7;14 24:312:: 65 : 5 

Il:121::55: 5 136: 8:: 4:68 

Why do they not form proportions as they are I 

The necessity of a proper arrangement of the terms of a 
proportion, should be well understood, being of the first im- 
portance in stating the rule of three. 

4 : 6 are two terms of a proportion, the two others arc 12 
and 18, in what order must they be placed ? 8 and 24 are 
the 3d and 4th terms of a proportion, the other terms are 63 
and 21, how must they be placed ? 

9 ; 6 are. the 3d sind 4th terms; 8 and 12 the others : form 
the proportion. 

7 : 35 are two terms; the others are 65 and 13 : form the 
proportion. 

or, the 1st term of a proportion is not known exactly, we 
know it, however, to be greater than the 2d term 14 : how 
must 17 and 102 be placed sp as to form a proportion with 
or: 14? 

15 : 75 are the 3d and 4th terms of a proportion: place 
145 and 29 so as to complete it. 

or, the 4th term, is greater than 70, the Sd : place 48 and 
4^, so as to form a proportion. - 
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ijc^ the 1st term, is less than 66 : place 183 and 23, so as to 
form a proportion. 

6 and 12 are the 2d and 3d terms: place 8 and 9. so as to 
form a proportion. 

sx!y the 4th term, is less than 204 ; complete the proportion 
with 27 and 422. , 

118. In every proportion the product of the extremes is equal 
to that of the means^ 

This is a fundamental and very useful principle of propor- 
tions. 

6 : 12 : ; 4 ; 8 the product of the extremes 8x6=evident- 
\j 12x4, the means# 

7 : 21 : : 6 : 18 ; 21x6 means=:126 and 7x18 extremes 
«126. 

18 :9 :: 4: 2^ 18x2=9x4. . 

But iUsjnot_soof 18 ! 9 ; ; 6 ; 4 in \v hicliJJBx4=72 and 
9x5«=54 ; therefore, those 4 numbers are noT 



This fundamental principle may be eiitplained as follows : 
Suppose we have the proportion 6 : 2 : : *9: 3— by multiply- 
ing the two consequents, that is, one means and one extreme, 
by the, ratio 3, we obtain 6 : 6 : : 9 : 9. In this last propor- 
tion, it is evident that the product of the extremes 6 and 9 is 
equal to that of the means 6 and 9, since they both result 
from the two same factors 6 and 9. But since they are equal 
now, they must have been equal before, for had they been un-* 
equal they would still remain so, after being multiplied by the 
same number 3, or, in other words, after being equally in- 
creased. Hence we conclude they were equal.* 

119. This fundamental principle enables us to find any 
one term of a prop6rttt)n when the 3 others are given. To 
find the first term or first extreme, for instance, multiply the 
two means together, and divide their product by th^ known 
extreme.t Find the 1st term of a? : 42 : : 18 ; 126. 

42x18=756 product of the means : dividing it by* the 

* The same thing may be demonstrated as follows— If the Ist. antecedent^ 
which is always an extreme, be greater or less than its comeqvent or tst 
means, by the quantity indicated by the ratio, inoompensation, the 2d ante- 
eedent or 2d means, will be the same number of. times greater or less than its 
consequent or 2d extreme. So that the inorease in one prodoct is eoanter- 
balanced by an equal increase^in the other product, and they, of course, will 
be equal. 

Let the teacher seleet the proof that appears to him the best, if he do net 
choose to explain both. 

f See ap|>endix. 
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known extreme 126, the quotient 6 gives the other extreme. 

So j?a»6 and the proportion is 6 : 42 : : 18 : 126. Find 
the Ist terms of ^ : 7« : : 14 : 6 a? J 24 : 1 192 : 96 

XI 12:: 117: 9 a*: 6: : 7:1 
a?: 468:: 16:144, or: 126:: 14:49 

120. To explain this operation, we must recollect that it 
has been proved (art. 73) that, if we divide it product by om 
of its factors, the quotient will be the other factor. This pre- 
mised : when, bj the multiplication of the 2 mean9> we have 
the produce of the means, it is just as if we had that of the 
extremes ; (since the product of the means is equal to that of 
the extremes) consequently, knowing the product of the ex- 
tremes and one of its factors, viz. the known extreme, we can 
easily find the other, by dividing by the one we know. 

J? : 12 : r 8 : 6— -The product of the means 12x8a:96. But 
since the product of the extremes is equal to it, I conclude it 
lo lAdC ?o; and tiiis §6 must arise from the multiplication of 
the known extreme 6, bj^another tinknown nnmher. How am 
I to findrtfeat other number ? Simply by dividing iEEe product 
96, by its^ known factor 6 ; the quotient 16, gives me the other 
factor, or other extreme : so that the proportion tiecomes 16 : 
12 : : 8 : 6— in which 16x6=96 and 12x8=96. 

121. Having shown (art. 108) that geometrical ratios may 
be simplified by dividing both terms by the same number ; it 
ibllows, that ^proportion, being composed of 2 ratios, may be 
simplified in the same manner : thus : 

1st — 6 : 78 : : 14 jf: becomes 1 : 13 : : 14:^, by dividing the 
first ratio, or Ist antecedent and its consequent, by 6, which 
is contained exactly in both ; in this, the 4th term is found by 
merely multiplying IS by 14«s 182. '* 

2d — X : 12 : : 117 : 9-^becomes,4>y dividing the 2d ratio 
by 9— or : 12 : : IS : 1. 

Sd — or : 192 : : 24 : 96— becomes, by dividing the 2d ratio 
by 24 — .V : 192 : : 1 : 4. 

In these two simplified proportions, tlie first term is more 
easily found, since you have only, in the first, to multiply 14 
by 13, without having any division to perform ; for it is use- 
less to divide by 1 ; and, in the second, the extreme is found 
by merely dividing 192 bj 4 : for there is no occi^ion to mul- 
tiply by 1. 

122. Some practice is necessary to make these simplifica- 
tions expeditiously. The following directions will facilitate 
that operation. As both terms must always be divided with- 

a remainder ; when the numbers are both even, try if they 
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can be exactly divided bj 8, 6 or 4, and divide accordingly : 
if it cannot be done, they must be divisible by 2. When one 
of them is odd, or both of them, try to divide by 3, 5, 7 or 9. 
If you cannot readijy do it, it is better at once to multiply 
and divide the'given numbers as they are, than to waste time 
iii trials which may prove fruitless* When both terms are 
terminated by zeros, we know that the same number may be 
cut oft' from each of them. 

As respects 3 and 9 ; sum up the figure representing the 
numbers ; if the amount contains 3 exactly, the number is di- 
visible by 3— if it contains 9 exactly, you may divide by 9. 
Ex. 1131— I say I and 1 equal 2 and Ss^5 and lsat6, and as 
€ contains 3 exactly, I conclude that 1131 is divisible by 3; 
and, in fact, the quotient is 377^ without a remainder. This 
last number 377, cannot be exactly divided by 3; for the sum 
of its figures is S+7+7ssil7, a number which is not a multi- 
ple of 3. 

46^3— is divisible by 9, because the sum of its figures 4+6 
+5+S«=:lSt which contains 9 exactly. Also, after dividing I 
haye 517, without remainder. 

a? : 15 : : 336 : 840.— To find the value of a?, I would mul- 
tiply 33.6 by 15, and divide the product by 840. 

336 "^^^ ^® see what these operations will, be, af- 

^^ ter simplification* The 2 numbei's, 336 and 840 

^_____^ being iJoth even numbers, are divisible, either 

1680 ^J ®> 6, or 4. I immediately see that 8 is a 

336 ' cdmmonikctor, and dividing by it, I find a? : 15 

^ : : 42 ; 105— ^s one of the^e, viz. 105 is an odd 

840)5O40f6 ^^™^^*'» while 42 is even, I cannot divide them 
504 ^^^^ ^y an even number; then I will try to do 
% _ it by 3,— and finding that the sums of their 

Q^ figures 44-2ss;56 and 5-f ls=6 are multiples of 3 
I conclude that the division by 3 may be per- 
formed ; and I obtain ^ : 15 : : 14 : 35 — ^I at once see, that 
14 and 35 are both divisible by 7» ^^ as to give a? : 15 ; : 2 
: 5 ; and in this proportion, I perceive at once that or is equal 
to 6. 

These simplifications are extremely useful, and the student 
should be well exercised on them. 
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123. Since the product of the means is equal to that of tiie 
extremes ; and since products decrease as th^ir factors ; (art. 
42) it follows^ that when we divide the 1st extreme, for in- 
stance, by any number, if, at the same time, we iWvide either 
of the means by the same divisor ; the equality (^ the products 
will not be destroyed. Hence we may simplify any propor- 
tion by dividing one extreme ^ and either of the means by the 
same number; or one means and either of the extremes. 

EXAMPLE. 

a? : 9 : : 14 : 21— After dividing 14 and 21 by 7, the pro- 
portion becomes, . 

a? ; 9 : J 2 : 3— Now, observing that 2 and 3 are not di- 
visible by the same number ; but that 3, 
one extreme, and 9, one means, are both divisible by 3, I ili- 
vide, and find x : 3 : : 2 : I— which at once gives 6 for die 
value of 07. 

I have not altered the equality of the products; fojj, if I 
made the product of the -extremes 3 times {ess, by dividing; 
I counterbalanced that diminution, by making, at the same 
time, 9, one of the factors of the means 3 times less. Simply 
the following proportions. 

7 : 35 : : 13 : Q5 ar : 48 : : 78 : 27 84 : 108 : ix : 87. 
210 : 315 : : 46 : 69 x : 84 : : 87 : 108 
28 : 105 : : 16 : a- 9 : a? : : 36 : 78 

124. In any geometrical proportion, we may add each 
consequent to its antecedent, and comparing the sums with the 
consequents, form a new proportion : for, each antecedent be- 
ing increased by its consequent, will contain it once more 
than before; so that each ratio, increasing by 1, they wiUyet 
remain equal. 

Ex. 24 : 8 : : 15 : 5 — becomes by adding each consequent 
to its antecedent 24+8 : 8 : : 15-|-5 : 5 equal to 32 : 8 : : 20 
: 5, in which the two ratios are 4, instead of being 3, as in 
the first one. 

The sum might likewise be compared to the antecedents; 

EXAMPLE. 

6 : 18 : : 9 : 27 becomes, 
6+18 : 6 :. : 9+27 is 9 equal to 24 : 6 : : 36 : 9. 



THE RULE OF THREE. 

jg are now goin^ to direct our attention to the rule of 
"which, from its importance and usefulness, is sometimes 
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called the golden rule. It is, by some, divided into the , 
single rule of three dirsct and inverse ; and into the cwn- 
founi rule of three direct and invam: but as bj the following 
method of stating it, the distinction between direct and in- 
verse becomes useless ; and as that distinction, wherever in- 
troduced, merdy tends to perplex and vex students, we 
gladly dispense with it ; and will ti*eat only oi ^\^ single rule 
of three J and tlie compound rule of three* . 



THE SINGLE RULE OF THREE, 

125. Teaches how to solve every question in which, three 
terms of a proportion being given, the fourth is required. 

As we, know already how tp find any term of a proportion 
when the others are set down ; it remains only to give the 
directions necessary to state the question* A few prelimi- 
nary observation* must be made. 

126. In questions solvable by this rule, the terms are al- 
ways given by pairs; or two terms of tlie same name, or kind, 
or nature; or, perhaps more correctly, two homogeneous terms. 
There is always a term of the sc^rae name or kind as the re- 
quired answer, or homogeneous, with it; as in the following 
problems. 

1 St. What is the value of 15 yards muslin, at the rate of 56 
cents for 3 yards ? • 

2d. How many men will in 16 days do what 28 men did in 
12 days ? 

3d* How many pounds of sugar can I buy for g7.50 at the 
rate of 75 cents for 5 pounds ? • 

4th, How many yards of carpeting, 1 yard wide, must I 
buy to cover a floor 10 yards broad, and 18 yards long? 

5th. If a principal of 120 dollars, bring 87.20 interest, how 
much interest will a principal of S6OO bring ? 

1st. In the first example, we want to know the value of 
some muslin; that value must be expressed in dollars and 
cents; and we find in the question the term 56, which ex- 
presses cents, a term which bears the samei name as the an- 
swer, or is homogeneous with it : those 2 terms form a pair. 
3 yards, and 15 yards are the other homogeneous terms, or 
the other pair. * 

2d ex. Here, m^n are wanted : one njimber of ipen is given ; 
of course, we have one pair of terms. The ^ numbers of days, 
form the other pair. 
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3d ex. 5 poundBof sugar given; and, a number of pounds r&- 
quired : that i» one pair. 27*50 and 75 cents» being prices, are 
homogeneous, and consequently form the 2d pair. 

4th el. Here, every term expresses yards. We shall, how- 
ever, find them matched or paired, if we observe that the 
floor has two dimensions, viz. length and breadth ; and that 
only one of the dimensions of the carpeting, viz. its breadth* 
is given. Hence 18 yards, the length of the floor, and the 
unlnown length of the carpeting form one pair of terms, and 
the other pair consists of I yard and 10 yards, the two given 
breadths, or 2 homogeneous terms. 

5th ex. Every term is expressed in dollars, or dollars and 
cents ; but we must take notice that although they are all of 
the same name, those terms are not properly homogeneous ; 
for, some represent capitals or principals, and one of them 
represents interest* 120 and 600 being principals are homo- 
geneous, and of course form one pair— ^S7.£0'^xpressing an 
interest will, with the required . interest, its homogeneous 
term, form the other pair. , 

6th ex. How many feet of board, 9 inches broad, must T 
buy, to make the floor of a rpoiii 10 feet square ? 

Questions of this sort frequently perplex pupils ; for they 
see only two terms, 9 inches and 10 feet. Their embarrass- 
ment sometimes arises from their ignorance of the nature of 
a squares whenever it is the Case, they should be told that in 
a square the length is equal to the breadth, and that a floor 
10 fe^t square, means a floor 10 feet long, and 10 feet broad. 
A square always represents two dimensions : length and 
breadth. What then is a carpet 8 yards square f A board 
1 foot square I A bandbox 7 inches square r A table 18 in- 
ches square ? 

When able to discover 3 terms in the above question, 2 
expressing feet, and the other inches, the student would be 
wrong to conclude that the 2 numbers of feet form a pair^ 

* i\n explanation of the words capital or pf^incipcU avn\ interest may not be 
superfluous ; for, I have mBt with many pupils who, altho' familiar with the 
•awrda, had no correct ideas of their meaning'. 

A cafital or principal is a sum of money lent. 

The interest is the sum to be paid, by the person who borrottrs, for the use 
of the money lent him, on the samd principle that a man pays for the hire or 
•use of a coach, » gig, &e, — Interest is generally calculated at the rate of 5, 6, 
7, &c. per cent, per annum, which means that, at the end of 1 year or 12 
months you will receive 5, «, 7, £^c. dollars, for every 100 lent at the begin- 
liing. If, for 100 you receive 6, for 2»K) you will receive twice (SaslS— for 
SOO three times 6aB|8, &o.— for further illcistntion, see Interest 
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they are t>f the same name, but not homogeneoMs ; for one of 
them expresses breadth, and the other length. The length 
required, with the length given, will then form a pair ; while 
the two given breadths form the other.* 

When able to point out the pairs accurately, the pupiU 
(keeping in view that every proportion is composed of 2 as- 
cending, or of ^ descending ratios,}8hottld attend to the fol- 
lowing birecttions for 

Stating the Rule of three, 

1st. Let the unknown quantity be represented by x ;-£nd 
out its dcsnomination, then its homogeneous term, and set them 
down a^ the first ratio. 

There now remains the second ratio, or the other pair of 
homogeneous terms to set down : do it with accuracy^ 

£d. Find out that siecond pair of hoihbgeneous terms, and 
see Whetherjhe Mi^ngwgr d^^^^ on the greater, or Uss termii , 

Sd. Determine, from the nature of the question, whether x 
is to be greater or less than its homogeneous term; that is/ 
whether the ratio first put do^yh, is to be descending or as- 
c«?i£H?ig^t (Siee the following note.) 

4tb. Let the other ratio be likewise descemling or ascend- 
ing- 

NoTBw; — A considerable degree of attention is requisite to 
determine, from the nature of the question, whether the an- 
swer is to be greater, or less, than its homogeneous term. 
We will give some explanation calculated to facilitate that 
point. 

When the 1st ratio is down» there are yet S homogeneous 
terms to set down ; examine whether ^Ae te'rm, particuGirly re- 
lated to the answer y or connected ivith it, or on which that an" 
swer depends, is greater or less tlian the other ; this being as- 
certained^ if the term related to the answer be ereater, ask 
yourself— will more bring or require more, OTiess? if the 
term related to the answer be le8s> a^k yourself-rwill less 
bring or require lessy or more .^ 

" . I ll I I - ■ ■ I • 7 I , 

* The pupil should be taught to diaectminate or distinguish aticuf ately, the* 
homogeneous terms forming the.pairs ; because tliis knowledge naturaUy ieada 
to the retMoning upon whUsh the stating of the question is founded. Should 
the above examples be found insufficient, select some df those hereafter in- 
serted, or an J other, at pleasore, to iaculeate that knowledge. 
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' If, in either ca6e, the answer be more, it shows that the 1st 
term will be greater than the 2d and, of course, that the 3d 
must be greater than the 4th ; or that the first ratio being 
descending, the second must likewise be descending. Put it 
down accordingly* 

If, on the contrary,' the answer be less^ it shows that the 1st 
term will be less than the 2d, and that, of course, the 3d must 
be less than the 4th ; or in other words, that the 1st ratio be- 
mg an ascending one, the 2d must be ascending likewise. 
Put it down accordingly. 

In the first example above. What is the value of 15 yards 
of muslin at 56 cents for 3 yards ? 

I place X cts. fur 1st term, and 56 cts. its homogeneous 
term for the second. Now, I want to find whether the term 
particularly related to the answer is greater or less tlian the 
other : but which is the term particularly related to the ques* 
tion ? — ^As I want to know the price of 15 yards, of course, 
15, and not 3, is the term particularly related to the answer, 
or on which diat answer depends ^rundaart 5 Is^greatertlran 
fi, the other term, I say to myself : will more yards require 
more, or lessm^neyP The answer more, shows that the 1st 
term is to be greater than the 2d, or that the 1st ratio is 
descending ; the 2d ratio most likewise be descending ; there- 
fore I put down 15:3; and the proportion is :r : 56 : : 1 5 : 3 • . 
simplified J7 : 56 : : 5 : 1 ; and as, in nrder to find one ex- 
treme, the product of the m^ans is to be divided by the other 
known extreme $ performing the operations^ I find jrssS2.80. 

2d ex. How many men will in 16 days do what 28 men did 
in 12 days ? 

Putting down x m : 28 m — its homogeneous term for 
1st ratio, and perceiving that out of the 2 remaining num- 
bers, 16 days and 12 days, the gp-eater is particularly related 
to the answer, I say : will more days require more, or less men? 
The answer is evidently /ess, for the more days there are, the 
less men are. required. The 1st term j-, will then be. less 
than the 2d, 28; and the 1st ratio being ascending, the 2d 
must be so likewise ; of course, the proportion is a? m : 28 m 
: : 12dys : 16 dys. — simplified it is x : 28 :.: 3 : 4 and more 
simplified x : 7 : : 3 :.l ; hence xs= 21 men. 

127. When stated, to find the 1st term or answer, multi- 
ply the 2d. and 3d terms together, and divide their product 
by the known extreme, or 4m term. 

128. The product of the multiplication is alwayjs of the 
ime denomination as the 2d term ; and as this product be- 
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'■ • ■ ' • 

comes the dividend, the quotient and remainder are of the 
danfie denomination as thai ^d term or product. 

Before multiplying the means together, the 2 terms of the 
£d ratio must be reduced to the same denomination. 

Although the manner of slating the rule of three back- 
wards, as we are going to explain it, is not so natural as the 
one just given ; yet, as it is practised, we insert it for the 
benefit of those who, having adopted it, do not wish to relin- 
quish it. ■ ■ t ' 

1^9. Consider the unknown quantity (represented by the 
letter x) as the 4th or last term ; select for the 3d the homo- 
geneous given term : this forms the 2d ratio. 

There now remains the Ist ratio, or the 2 other homoge- 
neous terms to set down : to do it with accuracy, see, from 
the nature of the question, whether the 41h term or x is to 
he greater or leas than the 3d ; that is, whether the 2d ratio is 
ascending or descending. 

If ascending, as the iRt ratio must be asceqding likewise, 
place ihe two remaining terms so as to have an ascending ra« 
tio. On the contrary, if descending, as the Ist ratio must be*, 
descending likewise, place the two remaining terms, so as to 
have a descending ratio. 

vThe manner of determining whether the 4th term is greater 
than the 3d — ^is as follows : 

Examine whether the term on which the answer depends is 
greater or less than the other; this being ascertained; if the 
term related to the answer be greater, ask yourself, will more 
bring or require mote, or lessif if the term related to the 
answer be less, ask yourself^ will less bring or require nun'e, 
or less9 

■■ If in either case, the answer be more, it shows that the 4th 
term will be greater than the 3d, and of course, that the 2d 
must be greater than the ist—- or that the 2d ratio being as- 
cending, the 1st must likewise be ascending. Put it down 
accordingly. 

If, on the contrary, the answer be iess, it shows that, the 
4th term will be less than the 3d, and that of course, the 2d 
must be less than the 1st ; or in other words, that the 2d ra- 
tio being a desceiuiing one, the 1st must be descending like- 
wise. Put it down accorc^ingly. 

What is the value of 15 yards of muslin, at 56^ cents for 3 
yards ?— I place x cts. for 4th term, and 56 cts. its homoge- 
neous quantity, for 3d term. Finding, by the directions gi- 
ven above, that the 4th term is to be greater than the Sd ; 
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that 18, that the 2d ratio is ascending^ I conclude that the 'ist 
ratio must be- ascending alsn; or in -other Itord^, that the 9A 
term must be greater than the Ist : the 1st ratio will then' be 
3:15, and the whole proportion 3 y : 15 t : : 56 cts. : x cts. 
Bimplified, it becomes 1 iSii5^ la?, which^ by multiplying 
the means, give^ as before found, S^*SO, for the answer.* 

Recapitulation for Stating* 

1st. Kind out the dedomination of x and its homogeneous 
term« 

2d. Find out the other pair of himiogeneous terms, and see 
whether the answer depends on the greater or less. 

3d. Determine-whether X is to be ereater or less than its 
homogeneous tei-m ; ttiat is, whether the ratio first put down 
is to be desceading, or ascending. * 

4th* Let the other ratio be likewise descending or ascend- 
ing. 

EXAMPLES. 

1. If 6 primers/cost £5 cents ; what will 36of ^em cost? 

Ana. 81.50, 

2. I bought 9 cwt, of sugar for 1Q8 dollars ; what must my 
neighbour giye me for 1 cwt. of it ? Ana* 3812. 

3. i paid a man 78 dollars for 10 cords of hickory wood; 
wanting 1 more cord, lyhat must I pay at the same rate 7 

Ans. 87.80. 

4. If 12 books are bound for 48 centa^ what m^ust be paid 
for binding 168 books ? ♦ 86.72. 

5. If 5 doilara are paid for 15 pounds .of butter ; at what 
rate is that for 3 pounda ? 81- 

6. If 12 bushels of wheat are worth 18 dollars; what is the 
worth of 64 bushels ? 896. 

7. If 12 men can build a house in 48 days ; in what time 
could 36 men build it P 16 days. 

8. Sold 12 yards of cloth for £66; what is it per yard? 

8 5.50. 

9* If the price of 96 pounds of sugar is 88*64 ; what is it 

per pound? 9 cts. 

10. 9 pence being equal to 10 cents ; how many pencB 
are therie in 9 dol lars, or 900 cents ? tJ 1 

11. If the sun goes 360 degrees in 24 hours; in how 
many hours does it go 60 degrees? 4 hours. 

12. When a quire of paper sells for 25 cents ; how much 
must be paid for 20 qiiires, or a r«{a?»F 95i 

* See appendix. 
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13. S pouTids PenDsylvama currency l^ing equal to 8 
doliais; how many pounds in 96 dollars ? * 

14. In a ream, or 20 quires there are 480 sheets; how 
many sheets in 1 quire ? 

15. S statute miles are equal to 1 marine league; how 
many miles in £0 leagueg» or I degree? 

16. The equator having 560 degrees, and 1 degree be- 
ing equal to £0 marine leagues; how many leagues in the 
equator? 

ISO. We have said (art. 126) that the terms are always 
given by pairs ; so that, when in a question one terpi has no 
homogeneous quantity, that solitary term must not be in- 
cluded in the statement. 
/ 17* Ex. It a man rides 162 miles In 4 days, when the 
^ days are 15 hours long; how many days of 12 hours will he 
require to perform the same journey ? Ans. 5 days. 

The homogeneous terms are jp days and 4 days i 15 hours 
and 12 hours ; tiie 16^ being a solitary term, without homo- 
geneous quantity; no notice must be taken of it in the state- 
ment. 

18; How m^ny yards of carpet d quarters of a yard wide^ 
at 9r cents a yard, will cover a floor 8 yards long, and 6 
yards broad? ' Ans,64yds. 

We have here 4 given numbers, and the one required 
makes 5 ;^ so that besides the Q pairs; there is 1 term over, 
what is to be done with it ? Take no notice of it, if you can- 
not find a homogeneous quantity for it. 

BXAMPLES. 

19. If 50 men can make 1000 square yiards of stone wall 
in 12 days ; how many men must be employed to do it in 3 
ilays? 200 men* 

20. 6 men hate dug 70 perches of canal in 8 days; die 
same quantity is to be dug in 4 days; how many men must 
be employed to do it ? 12^ 

21. If, when the weight of a bushel of wheat is 65 pounds, 
thebuahel is sold for '01.35; what must be paid for 421 
bushels ? 8568.35. 

22. If 20 horses eat 70 bushels of oats, in 3 week^ ; how 
many bushels will 6 horses eat in the same time ? 21 bus. 

23. If I give S5 for the use of 80 dollars, for 9 months; 
what must 1 give for 8452.80, for the same time ? 828.30. 

24. What will 564^ sterling be worth in N. England cur- 
rency, when 3{. sterling equal 41. N. England I 

5gr52N.E; 
G 
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$5. lirCtf. Pedrisylvania currencj being equal to 709L 
sterling, what are i^J^e^DSjlvania currency equal to in pounds 
sterling? £$ sterling* 

26. What will 1S8 pounds of sugar cQme to at 25 cents for 
S pounds ? ' 

S7« If I can get 5 pounds of almonds for 1 dollar; what 
must I pay for 75 pounds ? 

58. iLast year 6 reapers* reaped a field cpntaining 20 acres 
in 12 hours, I want the same field reaped in 3 hours; how 
imtny reapers must I employ ? 

29^ SL sterling being equal to dL Penn. cutrency^ what 
ifi the value of 360L sterling in Penn< currency I 

30. What is the value of 240i. New England currency in 
Penn. currency when it is known that 5i. Penn. and 4L N. 
England are each equal to S^ sterling ? ^300 Penn» cur. 

dL Bought 4 pieces of cloth, 5 quarters wide, at 27 for 5 
yards; each piece contained 25 yards ; I give SSt$0 in pay- 
iDent; must toe merchant return me aay cnange ? Yes £10. 
. 32** A person purchased 120 gallons of rum for 78 dollars, 
and by aading water to it, he was enabled to sell it at 60 
c^nts a gallon without loss; how much water did he add ? 

33. A luan wortK %7,Q00 pays SIO taxes ; what part of a 
dollar is it on ^100 ? | of a dollar on every 100. 

34. A mercbaut, who owes me S750, can pay but 85 cents 
on 100 ; bow much is he to pay roe at that rate ? S637;50. 
. 35. How much in length, that is 4 inches broad, ^vill make 
a square foot I 36 inches, or 3 feet. 

36. If the whole amount of property of a county is 74,376 
dollars, and tHe amount of the tax 3,402 ; what must a man 
pay, whose property is worth 5,040 dollars ; *or what is his 
quota ? 8230.53. 

37. In a CQuiity in which the property amounts to 84,200 
dollars, if the tax is 2,526 dollarsj now many cents is it on 
the dollar? 3 cents. 

38. A cistern 6 feet square at the bottom, and 4 feet deep, 
has a pipe which will empty it in 4 hours ; how many pipes 
of the same capacity will empty it in 12 minutes, or I- of an 
hour I Ans. 20. 

59. A persoii whose occupation is* rated at 3,600 dollars^ 

* Ex. SS, is the same as : at 60 cents a gallon, how many gallons must 
I seU for 78 dollars ? The answer is 130 ; oC ooursej haTing purchased only 
ISO gaUons, I must add 10 gallons of water. 
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pays 54 cents, personal lax; how many cents is that on 100 
deilara ? ^ , 15 miHg on 100 dollars. 

40i Sound going at the rate oi 1143 feet ii^ one second; 
bow mUn J feet am I from a person whom I see hammering 
on the top of a hoase, if ^ seconds pass before I hear the 
sound of the blow ? '■ 2855. 

41. Sound goin^ 114£feet in 1 second ; if, when standing 
on the bank of a nver, I see, on the opposite side, the flaiSh oT 
a cannon^; and hear the report 5 seconds after ; how many 
feet wide is the river? Is tt a mile wide ^ Yes, and more. 

42. If 1 dollar is equal to 4s. 6d. sterling, and 6s. Ni Eng- 
laiid curri^ncy ; what are SL sterling equal to, in N. England 
currency ? ag4 N. E. cur. 

43. A lady asked me, how many yards of nankin 9 inched 
broad) will it take to cover 3 quilts, 10 feet long, and 9 feet 
broad ? 120 yds. 

44. A cistern containing 4S cubic feet of water may sup- 
ply an engine during d hours ; how long can it supply 10 en- 
gines, in case of fire ? 18 mlnntes. 

45. A. bought 54 gallons molasses for 36 dollars, and be- 
ing obliged to sell the gallon at 60 cents, added water, so as 
u^t to lose any thing ; how much did he add ? 6 gal. 

46. How many ginlons would he add to the same molasses, 
io gain 3 dollars on the whole i ll gal. 

47* A person bought a piece of cloth for IKO shillings, at 
15 shillings per yard; how many yiuds did the piece con- 
isAnl ■■ 

48. If a staff 4 feet lonf , cast a shade 6 feet long ; what is 
the height of a steeple, whose shade^ at the same time, is 198 
i'eet? 132 feet. 

49. A cistern can supply an cingine for 10 hours ; how 
many engines of the same capacity can it supply for 30 
minutes ? — 

50. If 200 dollars in 12 months bring 12 dollars interest; 
what sum. will bring the same in 8 months ? jS300. 



COMPMJND RULE OF THREE. 

131. l^HE rule of three becomes double or cfmvouiid when 
it consists of more than two ratios; that is to say,wnen, besides 
the unknown qiiantity and its homogeneous term, ( forming 
a constant or common ratio) there are four or ^ix other terms* 
forming 2 or 3 pairs. 
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ISSt Rule for Stating. 

l8t< As ill, the single rufe of tiiree, place ^» representing 
the Hnknown quantity, for 1st term, and its homogeneous 
term for the 2d: this gives the ^rs^ or constant raiiOf with 
ivhich all the others must separately, and individually, be 
compared. ' 

£d. Select a pair of terms ; no matter which ; and con- 
sidering it as the onlj one, compare it with the first or jcon- 
stant ratio, and state it,. as in the single rule- of three ; that is, 
s^e whether the ratio must be ascending or deacendinig, and 
state it accordingly^ When this pair is down, select another, 
.and comparing it like wisci with the first and constant rati<^, 
treat it as in the single rule of three; and so on of every 
other pair. 

When the auestion is fully .stated, you have only one ^rst 
ratiO) while there are several secona ratios^ wfaieh must be 
brought to a single one; but previous, to that, reduce to the 
lowest denomination, and simplify, if possible. After sim- 
plification : 

dd. Multiply all the second antecedents together ; the pro- 
duct will be a new second antecedent ; multiply likewise all 
the second tonseqTients together for a new second consequent t 
thus you obtain a single ratio, which, when combined ^with 
the 1st and constant one, ^ves a j^irn/^ |»ropor^ion, or single 
rule of three, ^ which the 1st term is unknown, but which 
can easily be found* by the rule already given, viz. by multi- 
plyine the 2d and Sd terms together, and dividing the pro- 
duct by the 4th. 

, EXAMPLE. 

12 men working 9 hours per day, made 108 yards of cloth in 
5 days ; how many yards will be made by 20 men, in 7 days 
and 7 hours each day? 

The number of yards to be made is the unknown term. It 
depends not only on the number of men, but likewise on the 
days and hours employed. The 1st ratio, formed by the un- 
known quantity jr, and its homogeneous term, 108 yards, 
must then be compared with every individual ratio, formed by 
the men, hours and days. Therefore, having set down that 
1st ration: yds. : 108 yds.— I select a pair of terms; the men 
for instance; 12 and 20 men; and considering every thing 
else equal, or in other words, viewing this 2d ratio as the 
only one on which the answer depends, tlie question assumes 
the shape of a single rule of three, and must be treated as 



such ; therefore, asking mjself» will more men do more work?^ 
The answer ^es, showing that the 1st ratio is descending, I 
set down 20 : I^ for 2d ratio; and here the statement would 
terminate had no other condition been annexed ; but as the 
answer depends on the days likewise, I take the pair of terms 
thej offer, viz. 5 and 7 days. Now, considering this ratiolas 
tile only one on which the answer depends, by comparing it 
^ith the first constant ratio, i find that it must be descending^ 
for more yards will be made in 7 days, (the. term particular- 
ly relatecf to the answer,) than in 5 ; therefore I place it un- 
der the preceding jone^ in this form 1 1 5, Having yet another 
ratio consisting of 9 hours and 7 hours, I view this also, as 
the only one . on which the answer rests; and knowing that 
in les& hours, le^ work will he done; I conclude this ratio to 
be ascendiTig; and place it under the 2 former, as follows, 7 : 
9. As I have no more terms, the-Btatement ends,.and stands 

thus: ^^^^7----_ 

^i ^ i I simpItfyH^yJivid- 

a?y. vpp^y. : : ^m.Jliim. ing 20 and 5, by 

4. :: 7 : ^ days then 12 and 4, by 4— 

: : 7 ;t ^ hours then 108, one means. 

Ml I ' I. , • ^ and 9, one extreme, 

196*=:r : 4 ; : 49 : !• by 9; and lastly, 12, a 

means, and 3 an ex- 
treme, by 3 — and after multiplying the second an^ecerftmfe to- 
gether, and the second con^uents together, so as to^ve it 
the forin of a single rule of tnree, I obtain the simple pro- 
portion placed under the line which gives 196 for the value 

of *". 

132. To ascertain the important use of simplifications, let 
the same sum be resolved mtliout them, that is, by multiply- 
ing all the 3d terms, or 2d antecedents together, and like- 
wise ail the 4th terms, or 2d consequents together, such as 
they were put down at first. - 

EXAMPLE 2d* 

12 men, working 9 hours per day, made 108 yards of cloth 
in 5 days ; how many men working 7 hours a day, will in 7 
days, make 196 yards ? 

This question serves to prove the preceding one. The 



* In qoestioQS of this kind, it is alwayt taken for granted that the objects 
spoken of are perfectly equal, to each other. Here, we suppose all the men 
endowed with the same yigoar, activity, attention^ perseverance, sobriety, 
&c. 
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r 

first or const|iniLratio is X men with li meiiyitfr homogeneous 
term. As it' i» plain that the dumber of men depends oii 
the yards, dajs, and hours, this constant ratio must be com- 
pared with everjr other individual ratio furnished bj the 
question^ Therefore^ I select, at random, a pair of terms 
108 yards and 196 yards, and for a moment consideriiig this 
ratio as the only one on tfihich the answer dqfends, the question 
assumes the shape of Jei single rule of three, and must be 
treated as one. Therefore, asking, will more yards require 
more men ? The an&wer, yesr, showing that the 1st antece- 
dent is greater than its consequent ; or in other words, th«Lt 
the ratio is descending, I set down 196 : 108 for Sd ratio, in 
order to have it descending likewise Here the statement 
would terminate, had no other condition been annexed ; but 
.as thje answer depends on the days also, I take the pair of 
terms thej^offer, 5 and 7 days and compare it with first and 
constant ratio. Now, considering this ratio as the only one 
on whi^b the answer depends, I find that having more da^s, 
ks$ nien will be required ; of course, in this case the Aumber 
of men sought would be less than 12; the 1st ratio is theii^ 
ascending; so must the other be ; consequently, I place it un- 
der that of yards 5 : 7 days. Having yet another ratio^ 9 
hours and 7 hours, I view that aiso as the only one on which 
the answer rests; and finding that {ess hours require more 
men, 1 conclude that this ratio is descending; and place, it un- 
der the two former, in this form, 9 : T^-^Ab I have no more 
term«, the full statement stands thus: 



xm : |i4m : : ^p^ : fL0^ yards 
1 : : 5 : ^^ days 
fi : f hours. 






X : 1 : : 20 ; 1. 



i simplify it by dividing 12, one means, and 108, one ex- 
treme, by 13-^ then cutting off the two 9s— then dividing 
1^6 and 7, by 7— and afterwards the quotient i28, and the 
other extreme 7, by 7.— Now, in order to give this statement 
the form of a single rule of three, I multiply the second an- 
tecedents together; 4x5 give 20 ; and as multiplying 1 by 1 
is useless, I find the above proportion, j? : 1 : : 20 : 1> which 
^ves[ 20 for the value of wc;. 
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3. If SO workmen in 35 days earn 320 dollars ; Vhat Will bt 
tb^ .wages of 15 workmen fqr 70 days ? S480. 

4. If lOOL principal, gain 61. interest, in 12 months ; 
what will 400(. gatn4n 7 months ? agl4. 

5. If 400^. gain 14L in 7 months ; what is the rate per 
lOOi- for 12 months ? ^ s66w 

6. If the carriage of 6 hundred weight for 150 rniles, Cost 
£34.50; what must be paid for the carriage of 9 hundred 
weight, 64 miies» at the same rate ? |Sr5^8. 

7« If 8 men build a wall 20 feet long, 6 feet high^ and 4 
feet thick) in^ IS days ; in what time will 24 men build another 
200 feet long, 8 feet high, and 6 feet thick ? 80 da?s« 

8. If 24 men build a wall 200 feet long, 8 feet high, and ^ 
feet thick, in 80 days ; how many men must be employed to 
build in 12 days, a wall 20 feet long, 6 feet high, and 4 feet 
thick ? 8 men. 

9. If 120 bushels of corn can serve 14 horses 56 days ; 
how ihany days will 94 bushels serve 6 horses ? . 

days 102+4^ nearly. 

10. A wall to be built to the height of 27 feet, was raised 
9 feet, by 12 men, in 6 days ; how many men must be em^ 
ployed to iiniish the wall in 4 days ? 36 mem 

11. If 40 acres of gi^ass be mowed by 8 men in 7 days ; how 
many men will it require to mow 480 acres, in 28 days ? 

24 men. 

12. If a regiment of 939 m en,conBunie 351 quarters of wheat 
in 168 days ; how many soldiers will consume 1404 quarters 
in 56 days? 11268. 

13. If 5 men make 300 pair of shoes in 40 days ; how mai^ 
tnen may make 900 pair m 60 days ? 10 men. 

14. A farmer having sown 48 bushels, found thW it pro*- 
duced 576 bushels the first year : now supposing he sows 240 
bushels of grain each year for 6 years successively ; how 
many bushels will he have reaped altogether ? 17280 bushels. 

15. If 1 man can in 4 days, working 8 hoUrs per day, mak6 
6 yards of a certain stuff 4 feet broad ; how many men must 
be employed to make 15yards of the same stuff, 3 feet broad, 
in 2 days, working 6 hours per day ? 5 men. 

16* if a qiiatitity Of ^provisions serve 1400 men 20 weeks, 
at 14 ounces per day each man ; how many men, will the 
same provisions maintain for 35 weeks, at the rateof 8 ounces 
per day? - 1400 men. 

17. Suppose a person to travel 162 thiles in 8 days, when 
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the days are 1£ hours long; how many days will he be m 
travelling 576 miles, when the days are 16 hours long ? 

£1|. days. 

18. If a family of 9 persons spend S450 in 5 months ; how 
many months would gll£0, support tlie same family, if 5 
persons were added toitf 8 iponths. 

19. If 2100 in IS months gain g8 interest ; what sum will 
gain 28.60 in 5 months i ^25B. 

20. If 4 compositors, in 16 days of l£i hours, can compose 
14 sheets, of S4 pages each, 44 lines in a page, and 40 lettej:^ 
in a line; in how many days of 10 hours, may 9 compositors 
compose a volume, (usine the same types,^ consisting of SO 
sheets, 16 pages in each sheet, 48 lines in. a page, and 45 
letters in a line ? days 14frf Qr 15 aldiost* 



VULGAR FRACTIONS. 

153. We have already seen that decimal fractions are 
parts of a unit; and that these parts invarioMy decrease in a 
ten-fold proportion: we are now going to attend to parts or 
fractions of a unit, the decrease of which does not offer the 
regularity of decimals* 

154. To form a correct idea of a fraotion, suppose any 
unit whatever, divided into a certain number of e^^ai pacts ; 
for ex. into ^— 3— r*^— 11 — 20 or 100, &c. One, or more of 
these parls form a fra^ctton. For instance, if we divide one 
4ollar into four e^uaZ parts ; each of these will be the fourth 
part of a dollar ; usually callied a quarter of a dollar. If I 
receive 1, 2, or 3 of these quarters, it will not be the whole 
dollar, but merely a. part or fraction of it. If,, instead of four, 
we had divided tne dollar into 5 equal parts; 1, 2, 3, &c. of . 
thede fifth parts would constitute a fraction*-if in 6 equal 
parts; 1 or more of these sixths would be the fraction^ &c. 

If we take a pie for the unit, and divide it into 7 equal 
parts, lie who eats 1 or 2 of these parts, feasts on a fraction 
of a pie. . 

135. But should the pie be broken into unequal ^pieces ; al- 
though each of them would, in fact, be a part or fraction of 
the whole; yet it cannot be viewed as a regular fraction ; for 
we could not, since all the pieces are unequal, say that one is 
the half, the fourth, or any other aliquot part ot the pie ; so 
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that the whole quantity must be divided, not merely into parts* 
hat tnto eqtMi parts, 

136* Now, if an object be divided into 6 equal parts, and 
I get one of ^em, 1 possess one sixth of the whole ; if de- 
sirous to represent my portion in figures, shall I put down 1 
alofre ? No : it would be 1 unit. Shall I put down 6 ? No : 
for that would express 6 units. How then shall I manage ? 
It is customary^ to use both figures, 1 and 6» in one of the 
foHowing forms 1*6, ^. If I had 2 of those six equal parts* I 
would represent them by 2-6 or | ; 3 by 3-6 or 4» &c. 

1B7. The 6 or lower number indicates the value, or deno- 
mination of the equal parts, and is called the denominatdr, 

138. The 1, 2, 3, &c« or upper numbers, indicate the num- 
ber of those parts, and are called the numerators, 

139. In ^, the denominator means then that an object or 
unit is divided into 6 equal parts, and the numerator 1 shows 
that I have only 1 of those 6 parts. 

4> h^*"®* ^^^ denominator 7, shows that the unit is divided 
into 7 equal parts; or shows the value of each part, and the 
numerator^, indicates that the number of those parts I have 
is 2. 

f. ft . 1 . A • 7 . IS. 19. 11. AlB 

lyhich are the denominators of these fractions ? What do 
they indicate ? Which are the numerators i and what do 
they represent ? 

140. As long a& the numerator is less than the denomina- 
tor, I have otily a part of the whole ; or properly a fraction ; 
or 2L proper fraction. It is evident that if an apple, for in- 
stance^ is divided into four equal parts, and I eat only 3 of 
those four parts, I have not eaten the whole apple, but mere- 
ly a fraction of it ; expressed by -J. 

141. If now, I eat the remaining fourth, the whole apple 
will be gone ; for I have eaten the^ (4 fourths) of it. Had it 
been divided into 5 equal parts, and I receive them all, I 
have the whole apple, or the f (5 fifths). If I have the f (9 
ninths) I have the whole. Thus, any fraction whose numeral 
tor is equal to its denominator eoppresses 1 unit* 

EXAAiPtES. 
7.11. 6 • B . 10 . _S_ • 13.' 3 • 1.3.99. 

Which.of those fractions are equal to 1 unit r 

142. If, when the numerator equals the denominator, the 
, fraction is equal to I unit, it must evidently be greater than 

1 unit when the numerator is greater than its denominator 
as : j^ ; which means that I have^| of an object, (or the object 
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itself) and ^ of another object^ ^ual to the first. When the 
numerator is equal to» or greater than its denominator, the 
fraction is termed an impropet fraction^* as ^ ; | iff V » t* 
Why are those fractions called improper ? 
14S« If I receive the qiiiarter of an apple, and give half of 
', it to a friend, he has received the half of ^, or a fraction of a 
fraction. These are called compMcntf/roc^toTis. 

144. If I buy three yards and j- of lace, I have bought a 
whole number of yards and a. fraction; similar expressions 
are called mixid numbers* 3 ydSk j'^g dj ' *7 cwt* ^ ■ | ' { 

-l-H— H^% 

'^ Which are the proper fractions and why ? which the mi&ed 
numbers and why ? which ure the improper fractions and 
why? 

145. If [ had a pie or pound^jdce to divide equally among 
several boys, I must^ in Order to gite an 6qual portion to each^ 
know how many there are ; for if I made 5 equal portion^, 
and there were 6 boys, one would be without any. If 
there were 7, and I made B portions, after giving one to each, 
the eighth would still remain ; so that they would not hav^ 
received the whole object* But, when I know the number «f 
persons, and divide the whole int(ias many equal parts, then 
I can give each his allotted part Henc^, when I want to cut. 
afi object into parts, I must first know'the number of parts, 
so as to have exactly as many as are wanted: thisi put into 
arithmetieal ian^uUge is^^To reduce 1 iilto a fraction^ I must 
know the denominator of ihe fraction, and.teke a' numerator 
equal to it ; or else, make tfie numerator equal to the given 
denominator; or multiply 1 by the given denominator. 

146. Since to reduce 1 into a fraction of a given denomina- 
tor, you d[>tain the numerator b;f multiplying 1 by that given 
denominator, it folio w&^that to reduce atiy whole number 
into fractions of a given denotninator, that whole number must 
be multiplied by the denominator, and the product tdken fot 
the numerator of the given denominator.t 

* I have sometimes tetoark^O that an imptoper fraction, 7-5 or 1S-5-- fot 
■nstaoce, would embarrais the pupil ; for, tJkej say, how oan I have 7 or 13 
parta of an object, divided oiily into Si this judiciotts observation, will be made 
only by a pupil of re^eetinK mind, who wHl immediately perceive the proprie- 
ty of these expressions, when told that, hot only one objtet, btit % 3, 4, &e. 
objects have been divided into equal parts, «nd that 7-5 meant t whole ol]gect« 
and 3-5 of another ; — 13^<— 3 whole objeots and 3-5 of another, ko. 

t If you had two pies to divide each mto (he same number of parts, so that 
Mob person should have an equal fthare of each pie, it is evident thnt each 
l^eraOn having S pieoesy the auiaber cfpieceM would be double (be number of 
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^ Reduce 1 into maths. 1 x9^9 the aamerator, and the frac- 
tion is -!• 

Reduce £ into fourths. £x4^8 the numerator, and the frac- 
tion is |. 

Redifce 2 into ninths. How many sixths in 8 

'* fifths "5 

" tliirds " li 

'• halves*' 9 



1 equals how many sevenths 
3 " " twelfths 

. 10 « " tenths. 

147. To reduce an improper fraction into a mixed num- 
ber. 

^ Divide the numerator by the denominator ; the quotient 
^ will express the whole number^ and the remainder will b^ th^ 
new numerator. 

BXAMFX.^. 

?5^— dividing 14 by 9, the quotient 1 is the whole number, 
and I take the remainder 5, for the new numerator ^of the 
^ fraction {.—For, '/ is equal to |+|.-— Now | being equal to 
X we have i +f • 

^ Reduce"^ V V H ¥i? 
to mixed J> 
numbers, J \? i§.l « * 

What is the whole number and the fraction contained in 
V ? in V ? in ^ ? in ^^ ? in ^f^^ ? in V ^in W- 

Since, when the numerator ijs equal to the denominator or 
contains it once^ the fractioii may be converted into 1 unit, 
it is evident that the quotient of the numerator divided by 
the denoLminator, will always give the whole number : |— 
may be dccomjwsed into |,+|+:^ or l+l-fl or 2+^— by di- 
vision 2)5 

r 

2+f 

148. To reduce a mixed number into an improper fraction, 
A mixed number being composed of a whole number and 



persons; if there were 3 pieSj each person receiving one piece of each, the 
quantity of pieces would be S times that of thp parsons; if 4 pies, the num- 
ber of pieces would be equal to A> times that of the persons, and so on. Now 
the deoominator being the ftersons, and the whole number the quantitif of pies; 
to find the numerator^ multiply the whole number by the given denormnator. 
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of a fraction, the denominator of which is known, the operas 
tion consists, 

Ist. In i-educing that whQje number into the fraction of the 
given denominator, and 

Sdlj. In adding to this new fraction, the one given at 
first 

RULIB* . 

Multiplv the whole number by the denominator; io the 
product aad the numerator ; take this sum for the numerator 
of the improper fraction, and place it over the given deno- 
minaton 

Reduce 4^ to an improper fraction, or find how many fifths 
in 4 and f ? 

If 1 knew how many fifths there are in 4, I could, by ad- 
ding that number to^, have the required answer. My first 
purpose muse then be, to reduce 4 into fifths ; to do it, I mul- 
tiply jthc whole number 4, by the denominator 5, and obtain a 
new fraction ^ C*^*- 146). Here the operation would end, 
had I been directed only to reduce the whole number 4 into 
fifths; but as my object is to know how many fifths there are 
in 4 afid f, or \^ and f , it is evident that I must add the na« 
merators together, and I find ^^ for result. 

Note. — ^This case and the preceding ohe prove each 
other. 

Reduce to improper fractions. 



m 


18i 


4^ 


'4| 


8tV 


%V 


H 


H 



In 7^ how many elevenths, 

19|^ •* twenty-firsts 
" 3f <« sevenths 

(( 7|o u elevenths 

" 14^ « thirteenths. . 

149. If we have |, f , y, ^, &c fractions in which the de- 
nominator 7 is constantly the san^e, but in which the nu- 
merators are different, it is evident that ^ is greater than \; 
that ^ is greater than either of the former, and that -^ is tne 
greatest ; as it is the same with respect to |, |, |, &c. or any 
other fraction^ having the same denominator, we naturally 
conclude that : 

1 50. Ji fraction increases when its numerator increases $ and 
that it becomes less when its numerator diminishes; or more 
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concideljy ifiat a fraction depends dirkotlt on its mumera* 

TOR. 

Is ^ less or greater tbaa f ? and why ?— } than ^ ? whj ? — 
I than I ?— T»7 than 44 ?— ^^^ than //^ ?— Why is |- greater 
tha,n ^ ? -^ than ^ ? 

- 151. Hence, to make aP fraction 2, 3, or 4 times greater, 
we must multiply its numerator by S, 3 or 4, without altering 
its denominator : for, when we multiply the numerator by 2, 
3 or 4, it will express 2, 3, or 4 times more of the same parts 
than before ; the fractional quantity must therefore be greater. 

To make -^ three times greater^ 1 multiply its numerator 
4, by 3, without altering its denominator 13, and I thus ob- 
tain ^T* 



Make -^ twice greater 
3^ 3 times greater 

A 7 



« 5 T « 



IT ^ 



How can -^V be made 5 times greater, and why will it be 
greater ? , 

How can f be made 3 times greater, and why ? 



ft 17 ^ ** 



152. On the contrary, if w<5 wish to make a fraction 2, 3, 
4, &c. times less, its numerator must be divided by 2, 3, 4, 
&c. (provided it can be done without a remainder,) for by 
lessening the numerator, we shall have less of the same parte 
than before ; and the fractional quantity will of course be 
less. 

^, can be made 2, 4, or 8 times less by dividing its nu- 
merator by 2, 4 or 8 ; because that numerator contains ex- 
actly 2, 4 and 8 ; and the respective results are A > r^ > 17 5 
but -i§5- cannot be made 3, 5, 6 nor 7 tin^^es less by dividing its 
numerator 8 ; because that numerator contains neither 3, 5, 
6 nor 7 exactly.— (We shall shortly find out some other 
means of lessening a fraction.) 

Make 44, five times less--^, 3 times less— V» T times less 
— U, 9 times less — l^, 6 times less. 

Can f be made 3 times less by altering its numerator? 
How can you make ^, 2 times lessT |^, 3 times less ?— ft>^ 
times less ? — f|^, 14 times less. . 

153. Suppose a person has | of. a dollar ; another a,; an- 
other ^ ; another |. &c. it is evident that he who has the } has 

^ H 
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the smallest p«rtioo, ivhilst the owner of the | has the largest 
share. In all these fractions the numerator being 1, the di- 
minution of the fraction must be owing to the increase of the 
denominator, and vice versa, the increase of the fraction to 
the diminution of the denominator; and that must certainly 
be the case ; for, what does the denominator indicate ? The 
number of parts into which the unit is divided ; of course* the 
less parts th«re are, the greater will each of them be ; for, if 
an apple be divided only into 2 parts ; another equal to'the 
first, into 3; another. into 4; each 4 will evidently be more 
than each ^, ^ &c. Whilst, it is likewise, obvious, that the 
more parts there are, the less will each of them be ; as ^ of 
an apple is not so great a portion of it as -J or ^, &c.* 

154.-. Hence we conclude, that a fraction decreases when its 
denominator increases } (and vice versa) 4hat it increases, when 
its denominator decreases ; or in other words, that ajraction 
depends inversely on its denominator. 

Is I greater or less than }, and why ? 

3 <( « <* ^ « 

''■ . T 

9. <* " «« ® « 

TT T? 

Which is greater ^ or ^\, and why ? 

i€ ' •< 3 <c 3 « 

t TT 



TT 

« (( 1 «. 1 €i 

^ 15 



155. Hence, to make a fraction 2, 3, or 4 times less, with- 
out changing its numerator, we must multiply its denomina- 
tor by 2, 3 or 4 ; for,* by increasing its denominator, we lessen 
the fraction which depends inversely on it. 

To make f, 3 times less, I multiply its denominator 6, by 
3, and obtain ■^, 

Make | 4 times less— f, 3 times less— -t, 2 times less — 
f, 9 times less — J, 12 times less — |^, 7 times less — 1|, 6 
times less. 

156. A fraction may be made 2, 3, &c. times greater, by 
diminishing or divi^in^ its denominator by 2, 3, &c. (when 
the division can be made without a remainder) for, when the 
denominator becomes 2, 3, ^c. times less, the fraction, which 
depends inversely on it, must, of course, increase. But if the 
denominator is not divisible without a remainder, the frac- 
tion must be increased by multiplying its numerator, as di- 
rected above (art. 151). . 

■ ■ ■■' ■"■ - ■ ■■■■**■ ■■■ ii^Mifc^ ■■ ^» — ^^ .1 — — . _ _ ^ ^ ^ ^ 

• If I divide an apple into 3 thirds, and then each 1-3 into 3 equal parts, I 
sAa// then have 6 equal parts, or the apple will be dinded into 6-6, each of 
wA/eA, represented by l-(5, is evidently less thau 1-3. 



X 
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To make -^^^ four times greater, I divide its denominator 
16, by 4, and obtain |. 

Make I, twice greater, f, 3 times greater, 
'* |, 3 times « j\,7 « 

*« ^^,A times " ^V» ^ « 

Make ^, 8 times greater, "^ 

** ^V> ^ *^ and give the reason whj. 
From paragraphs 150 and 154 we draw the general in- 
ference : that, " 

157. *A fraction depends directly on its nunm'ator, and 
INVERSELY o» its denominator. 

This is the fundamental principle on which the whole 
theory of fractions rests. It is similar to the one laid down 
respecting the quotient of a division; to which a fraction has 
a very great analogy; and in fact, we may say that a proper 
fraction is nothing but a division, not performed but indicated^ 
the numerator being the dividend, and the denominator the 
divisor ; for |^ means that the unit is to be divided by 6, so 
as to have ^ of it — | means that 2 is to be divided by 6, &c. 

158. From that fundamental principle, it follows : that 
the value of a fraction does not change, when both its terms 
are either multiplied, or divided by the same number. For, 
by multiplying the numerator, for instance, the fractioni which 
depends directly on it, becomes a certain number of times 
greater ^' but by multiplying the denominator, the fraction, 
which depends inversely on it, will become the same number 
of times less; therefore, the increase on one hand being made 
up by the decrease, on the other ; the value of the fraction can 
experience no change, and consequently it remains the same. 

A similafresult would likewise take place, if the two terms 
of a fraction were divided by the same number ; for, the di- 
minution of the nunaerator would be counteracted by that - 
of the denominator. 

J multiplied by 3, gives y\ ; the value of which is evident- 
ly the same. For by multiplying the numerator 1, and the 
denominator 4, by 3, I make them both 3 times greater; and 
although, on account of the numerator, the fraction increases; 
as it decreases, by exactly the same quantity on Account of 
the denominator, the fraction finally experiences no change. 
Or, had I multiplied the numerator only^I«>W\\A^Vv*^^s^^'^ 
the fraction 3 times greater,\i\vt•v^V^\v\xi^^^^^^^^'=^^^ 
tor S times greater also, tVie tt«Le,uotL>tt^^^^^'e^ '^ ^x^^'^^».'^ 
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If bpth terms of y^^ are divided bj 3, the result, i, is equal 
to the first fraction. 

Multiply ^ by 4 Multiply /^ by 5 




Multiply /y by 6, and divide the result by 7 
'* T?i by 8, and divide the result by 9 
" -At ^1 '^y ^"^^ divide the result by 5. 

If I divide /j by 3, and the result ^V^J ^ ^^so, I obtain •^. 

^y being divided by 3, gives f . 

■J. and f are respectively equal to /^ and ^y ; yet they are 
presented under more simplified forms, or tach is reduced to 
its lowest term. 

159. So that, to reduce a fraction to its lowest terms, (or 
Uo represent it more simply without chan&inv its value) both 

the nunlerator and denominator must be divided, without re- 
, mainder, bv the same number. 

Reduce the following fractions to their lowest terms. 

SW 6 4^ TXfJi m 8 TJl rSS 4TS T\*l 4,ls^^lS tT' 

Try the numbers that will divide both terms, as directed ; 
(art. 122) or else find the common measure, to divide both 
terms by it. (For the manner of finding that common mea- 
sure, see appendix)* 

160. Another method of reducing a number to a fraction 
X)f a given denominator. As the quotient of a number di- 
vided by unity is the same as the number itself, an integer 
may be represented in a fractional form by writing it as a 
numerator, with unity for denominator ; thus, 35=4 > ^=*^r » 
in this state it-may be reduced to any denominator whatever, 
by multiplying both its terms by the proposed denominator. 
Ex. Reduce 3 into sevenths. 

3 =-5^ which being multiplied by 7 give y required an- 
swer. 



MULTIPLICATION OF FRACTIONS. 
161. When we multiply any number whatever by 1, the 
jDrqduct is equal to the number multiplied, or to the multi- 
plicand ; if we multiply the same multiplicand by a number 
^reof^r. than the unit or 1, the product depending directly on 
Its factors, will be greater than before ; that is, greater than 



v-^ 
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the inttltiplicand. If we have the multiplicand 4 to multiply ' 
by the unit, the product ia^, or the multiplicand itseU. If, 
instead of 1, we wish to multiply by 2; as this multiplier is 
the double of the preceding one, the product wilt be double 
likewise. Our intention is then, to make the fraction ^, twice 
as great. Bilt we already know that to make a fraction %S,^ 
&c. times greater we must muittply its numerator by 2, 3, 
&p. Hence, 

162. Jb multiply afraetion by a whole number^ we must 
multiply its numeratdr by that number, tinthout altering its 
denominator.'* 

Multiply^ by 2 -^ by 4—^ by 6 

•V -^ " 4 -A " 9 /vr " 5, 



M 1 U 

T9 " r 




** 8 

163* Since the product equals the multiplicand when the 
multiplier is 1» it is evident, that the product must be Tess 
than the multiplicand if the multiplier become less than 1, or 
is a fraction ; for, in sucii a case, the product will not be the 
multiplicand taken even once, but merely a part of it* 
Hence,- 

164. To multiply a whole number bu a fraction^ multiply 
'^ the whole number by the numerator ana divide the product by 
' the denominator. 

£XAMPL]B5. 

I multiply 4, by 3, the numerator, and 
find 12 for product ; had I been directed 
to multiply 4 by 3, the operation would 
now be performed and 12, would be the 
true result ; but 4 was not to be multi- 
plied by 3 only, but by ^, a quantity 17 
times less than 3. I have, then employ- 
ed a multiplier 17 times too great; the 
product is of course 17 times greater 
than it ought to be ; to make it 17 times less, I must divide it 



^v* We likewise know that a jfraction may be made 2, S, Sec. times g;reater 
by dividing its denr)mitiator by 2, 3, &o. wlien that can hn done exactly ; -but, 
as this does not always happen , it has been tliought adviseabie to give only 
the rule which admits of no exception, and to notice the other in a note. 3-8 
may be made twice greater by dividing its denominator 8^ by 2; because the 
division can be done exactly, and the result ia 34, but not so of 3-7—5-9— 
1-11, &c. 

Multiply ^ by 3 ' t « by 5 

« 7 it A J?.^ «.« ^ 
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by 17** er consider 17 as the denominator of 12, and the true 

product is then -It. 

165. When we mul^pl j a fraction by a whole number,, or 

the siune integer by the same fraction* althoo^h the product is 
the same, yet the principle is different. For, in the first case, 
the multiplicand, which is a fraction, becomes greater, whilst 
in the second case, the multiplicandit which is a whole num- 
ber, becomes less. 

1 st* I X 3 bb:| or 2 wholes. 2d. 3 x|»|a=s2 wholes. 

In 1st ex. I becomes 2, a larger quaiitity ; whilst 3 is re-, 
duced to 2, a less quantity^ in 2d ex. . v 

166. If I had I to multiply by 2, the product would be | ; 
but if instead of 2, the mumplier was f, a fraction 3 times 
less than 2, it is evident that the first multiplier 2, being 8 
times too great, the first product, |, must also be' 3 times too 
great. In order to reduce it to its true value, | is to be made 
3 times less ; and that is done by multiplyiDg the denomina- 
tor 5, by 3, (art. 155) and the result is -^^ Hence, 

167. To multiply one fraction by another fraction, 

Multifly numerator by numerator » and denominator by deno- 
minator, 

168. The product will evidently be less than the muUipli^ 
cand; since the multiplier, being a proper fraction, is less 
than 1 unit : it is in fact the same thing as taking a part on^ 
ly of thjE^ multiplicand* Therefore: compound tractions, or 
fractions of fractions,, are reduced to single fractions by the 
same rule, viz. by multiplying their numerators together for 
a new numerator^ and tneir denominators for a new dena- 

' Multiply i by |, Take-off 
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Reduce to single fractions^ 


f 
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169. When the same figures are in the numerator ef one 

fraction, and in the denominator of the other, they may be 

cancelled, that is, cut off. The same thing may be done when 

one of the terms is an aliquot part 4>f another; fori in both 
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enites* it is dividing both terms by the same number; an 
eperation which we know can be done without altering the 
value of the fractoQ. For instance t when J have to muftiplj 
T b J f* the new numerator would be 5x2; the new denomi- 
nator 9x5; or |x|. We can, without altering the valiie of 
the fraction, divide -both terms by 5, and the result is f : a 
result which could have been obtained by at once cuttine 
off 5 from each of the above fractions f and |- , and 2 would 
have rei)iained for numerator, and 9 for denominator. 



Multiply^ by J 


Take the f of f J- 


it- 3 a 8 

^ TT 


" 4 c« J^ 

T TTT 



''. 



Reduce to single >f of li-r-^ -of f . 

fractions. 3i"M — H ^f ins 
170. To multiply a titiar€c{ number by afraction, or by an- 
other mixed number/ reduce the mixed numbers into impro- 
per fractions, (art; 148) and multiply them as proper frac- 
tions. 
Multiply 5f by |>—5|. reduced to an impfbper fraction i$ 

iri^ Compound fractions must be reduced to single onesi 
previous to multiplying them. 

Multiply I of I by i^ of | by f of |— | of i by f of ^ 

'' i " l:^M-4 " f " i " 1—^ " H '• I " f 



DIVISION OF FRACTIONS. 

172. When we divide any number whatever by 1, the quo- 
tient is equal to the dividend. When the divisor increases, 
the quotient diminishes, and of course it will be less than the 
dividend ; on the contrary, when the divisor is less than 1, 
or is a fraction, the quotient will be ^eoiPer than the divi- 
dend. 

When we have to divide a fraction hf a wkok number, (as, 
from what has just been said, the quotient will be less tnajDi 
^the drvidend) our intention must be to make the fraction less, 
and that is. done, as already taught, either by dividing its nu- 
merator, by the whole number, when that can be performed 
without remsiinder ; or, by multiplying its denoininator. As 
this last operation is idways possible^ we will sayi that t^ 
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- - .-- . ■ " ^! 

IW. Tb divide a fraction by a whole number , the denomina'^ ^ 
tor must be multiplied by that whole number. To tlivide ^ br^ *^ 
4, 1 multiply its denQminator by 4 and obtain ^^. ^"v 



Divide :J by a— 1 by 3—^ by 9 S 

17'4* If I had to divide 4 by 7, the quotient would be ^^ jt^5 
but if, instead of 7, the divisor was |, or a quantity 8 times h* J 
less, thcs* Ist quotient ^^, would be 8 times too small, since if^^ 
was obtained by a divisor 8 times too great ; I must^ of courser^ | 
make it 8 times greater, so as to have the true resiilt ; and toI>^ 
do it, I merely multiply the numerator 3, by 8, and have fop^ ^ 
real quotient f^, or f. The operation then, is performed br^vS 
« multiplying the numerator of the 1st fraction, by the denomi*:-^ 
nator of the 2^, and ite denominator by the numerator. Hence ^^ 
we draw this rule; V*^ 

175. To divide a fraction by another, invert the terms of the | ^ 
divisor and perform the multiftication of fractions (as directed^ ^ 
art. 167.) 15 

^ divided by |— ^tbe inverted divisor is | to be multiplied by 
J, the result is f . 

Divide i by I— ^byf— |byf 

" A " 1? i " f— J " f ' 

Cancel, or simplify, as directed in multiplication (art. 169)4:^ 4 

176. Hence it appears that when we divide a fraction by 
itnother, we intend to make it at once as many times greater 
as is indicated by the denominator of the divisor, and as many 
times less as is indicated by its numerator. So that when- '^••^ 
ever the divisor is a proper fraction, as the denominator i8*>^ 
greater than its numerator, the divided fraction increases <^ ^ 
more than it diminishes, and'the quotient is, of course, greater ^F^t 
than the dividend. :: t:> 

177. If I had 2 to diviiie by f; the divisor being less thaii ^ ^ 
1 unit, the quotient must be greater than the dividend 2. My^ ^ 
intention is then, to make the whole number £, as many times ^ <:t 
greater as is indicated bylhe denominator 6,and as many times f:$ ^ 
fess, as is indicated by the numerator 5: hence^ I multiply :i J 
the whole number by the denominator nnd divide the product S ^ 
iy the numerator, which now becovnes denominator. Thus, 2"^ ^' 
multiplied by 6ssl2; this product la, being divided by the "^ si 
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numerator 5, which is thus convei-ted into a denominator, 
*^ giv^s y for quotient^ or 2+|. , 

178. Should we give to the whole number 2, the unit for 
denominator, (an operation which does not change its value, 
sinc^ any number whatever, divided bj 1, gives a quotient 
equal to the number itself;) we should then have 4 to divide 
by f r that is, a fraction to divide by another. To do it, we 
itiust invert (art. 175) the terms of the divisor -J^, which §ives 
f, and multiply the other fraction f by it; the product is a^ 
before ^-^, Hence we draw this new 

• RVLS. 

179. To divide a whole number by a fraction^ place I for ^ 
the denominator of the whole number ^ invert the terms of the ' 
dim^or and multiply. 

Divide 2 by 1=^6 6 by | 1 by ^ 7 by | 4 by ^ 

'" 4 " f . 5 " ^ 2 " I 10 " ^ 6 "^ 

180. To divide mixed numbers, reduce them into improper 
fractions before you begin the division. 

1. Divide 4 | by | I reduce 4 into ^^^ and adding the 

2. « S * « 1| y given, find \° tor the improper 
3 « 16*5 (c Q2 fraction, to be divided by f. I in* 

• ^T ^r vert the divisor |, which becomes |, 

4. « 6 1 « 8| and multiplying, I find ^-f£, or sim- 
plified, A^. Dividing the numerator by the denominator, to 
obtain the whole number, I find 19-f-f for final result. 

4th Ex. After reducing the dividend 6|, and the divisor 8|. 
to improper fractions y, and 4^^, I invert the divisor Y> 
which becomes ^, and multiplying, I obtain ^f | for quotient, 
or nearly -J. 

181. Compound fractions must be reduced to single onesr 
previous to performing the division. 

I first reduce the divi- 
dend into the simple frac- 
tion If, then the divisor m^ 
to ^,and dividing I find W 

— .i|^=,15-|-f 

ADDITION OF FRACTIONS. 

192. If I had ^ and ^ to add together, I could not say that 
they were equal to f, nor |, for neither would be correct, since 
fourths and fifths not being equal, cannot be added together; 
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but if I have f and 4 to add together, I at onee see that they 
are equal to 4, because those given quantities express^^the 
same portion of one unit. Hence it seems, that fractions can 
be added together, onlj when their denominators are the same; 
or when they have a common denominator. Then, before we 
perform an addition of fractions, it is necessary tq reduce 
them to a common denominator, without, however; altering 
their value. Let us see how that can be done. 

183. Add |> Not being able to add those fractions un- 

and 4^5 der this form, I must endeavour to change 
them into others of the same value, but with a common deno^ 
minator. But, what number shall I select for that common 
denominator ? Will it be 10, 20, 40, &c. or any other num- 
ber taken at random ? No, for I cotild bring neither | nor ^ 
to express tenths, nor twentieths ; and although I could re- 
duce I into fortieths, by multiplying it by 5, yet I could not 
do the same of ^. What number must I choose then ? 56 5 
that is» the product of both denominators. For as 56 contains 
the denominator 8, 7 times* I can brin^ the | into 56th8 by 
multiplying the numerator 3, and the denominator 8, by T ; 
an operation which does not alter the value of the fraction ^p 
(as proved art. 158) it, of course, becomes |J. Since the de- 
nominator 7, is contained 8 times in 56, if I multiply ^ by 8, 
I shall obtain ||, without changing its value. I then have 
two new fractions, |^, and ||, equal to the given ones, but 
having both a common denominator 56, and whose sum is f J^. 

|X7==21> 
*X8=32S 

53 

184. When there are more than two fractions, both terms 
of each must be multiplied by the product of all the denomi- 
nators except its own ; so as to have for common denomina- 
tor, the product of aW the denominators. But as it is useless to 
multiply those denominators together more than once, the 
rule we give is : 

185. Multiply each numerator by the 'product of all the de- 
nominators except its own, to obtain new numerators^ and the 
common denominator will be the product of all the given deno- 
minators, 

. The operation is performed as follows : place under each 
other all the given fractions ^, |, ^y |, as per margin. 



APDITION OF FRACTIOHB. 95 

1 Since €ach numerator is to be multiplied by all ike 
I denominators except its own, the first, 1, must be multi* . 
I plied by 3, by 7, and by 9: the second, 2, by 2, by 7, and 
J by 9 ; the third, by 2, by 3, and by 9 ; the fourth, by 2, 
» by 3, and by 7 ; uie operation then assumes the follow- 
ing form. 

1 v^vTvQ— iftQ-^ Now, multiplying the first numc- 

2 i r^Q^o^ ^a^or 1, by 3«3 ; that product by 7 

woCts^^'Z ft4 ^s ***e tst new numerator, which I 

322_^""_-^ place opposite the other. The 2d 

QN^ONxas^T I Till numerator is obtained by multiply- 

yx^X^XT I 741 ing2by 2=4; this by 7=28; and 

28 by 9=252. In the same manner are found the 3d =216 
and the 4th=84. Now, multiplying all the denominators, 2, 
3, 7 and 9 together, I find 378 for common denominator, and 
place it on the right of the brace which iocludea the numera- 
tors. 

All the fractions being now of the same kind, I can, by 
summing up their numerators, know how many parts there 
are altogether, •This addition shows that I have |y|-, or sim- 
plified ^J=l-|-||4. Hence, to add fractions together, 

RULE. 

186. 1st. Reduce them to the same denominator, (usually 
called common denominator). 2d add up their new numera- 
tors together, and 3d, if you obtain an improper fraction, re- 
duce it to a mixed number. 

EXAMPLES. 

Add i and | An8.=|5 :\dd j-, -^j^ and ^ 
,i,|andf ^l+i J+3 + 5+1 

|,4,^Vand^ ^S+i^ f + f + i+i 

i,f. #andj «2+| i + i + l+i+i 

I, I, f and I «2+|^ -^+^ + ^, 

Note. — Simplify^ if possible, before reducing to the same 
denominator. 

187. If, among the givfn quantities, to be added together, 
there are 9ome whole numbers, do not reduce them to frac- 
tions, but keep them, to add to the result the firactions 
give. Add : 

7> 8, -y, Tx»"^^ TT» ^» TT> ' 1j» i» ^9 4> h ^' 

188. U mixed numbers are given, keep the whole numhesc 
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such as it is, to be added to the result, but reduce the ac- 
comj^njiug fraction to the common denominator. 

EXAMPLES. 

2+if i, ■^, 1+4 ^^ ^^^ ^^^^ example, I reduce the frac- 
^, 3, 24-tl, 2+* tions |, f, ^ and ^ to the same denomi- 
fijji Q « <;-L 7^ tor, without altering the whole numbers 
P-i-:f , A T* ^+TT 2^ 1 e-s, which must be added to the sum 
obtained bj the fractional part. 

1 89. Improper fractions ma j be treated as proper fractions 
and reduced to a common denominator; or, which is prefera- 
ble, they roaj be reduced to mixed numbers, and added as 
in the preceding rule. 

EXAMPLE. , 

h h Ti» T 190. In this example, see- 

^x 5 5^ ing that 30 is a multiple 

^,Yv 15^15 I ®^ ^^^ ^^® denominators, 

lX*x 6b=s18 r^^ ^ select it for common 

5^ 6a=24 I denominator,and instead 

^ ^ of muUipljing each nu- 

5 2 a=s2-l- 1 merator by the product 

^^ "" "^"^ of all the denominators 

Add the unreduced 1+I«s2 except its own, I multi- 

•. ' ply each numerator by 

.Total amount 4^V ^^® number of times its 

denominator is contained 
in 30. For instance : T multiply the first numerator 1, by 5, 
because its denominator 6, is contained 5 times in 30. — The 
second numerator by 15, because its denominator 2 goes. 15 
times into 30.— The third and fourth by 6, because SO con- 
tains their denominator 5, 6 times. 

The selection of a number containing all the denominators, 
shortens considerably the operation, and should be resorted 
to, whenever practicable. 

EXAMPLES. 

Add ^, Q+YZ9 If) V. 60 for common denominator. 
^, iV> 4, 3+f, 4J 1260 do. 

There is a cistern which has 4 pipes ; the first will empty 
it in 10 minutes ; the second in 20; the third in 40 ; and the 
fourth in 80 ; if they should a11 be set running at once, what 



part of thexistern will be emptied in 1 minute ; and in how 
many min&tes ivill the whole cistern be emptied ? 

-x^oi the cist, in 1 nu The whole^ in 5.334^ minates. 

SUBTRACTION OF FRACTIONS, 

191. As objects of different kinds c^n neither be added nor 
subtracted, it is evident, that in order to subtract fractions, 
ihej must be reduced to the same denominator. When this 
is done, 

RULE. 

192. Subtract tlie less numerator from the ^eater, and un- ^ 
de'r the remainder place the common denominator. 

Take ^ from |. Under this form I could not subtract, or 
at least, give a name to the remainder, but after they are both 
reduced to | and |, I see that 1, the difference ot the nume- 
rators must be^. 

Take I from ^ Ans. i^ 

it 3 €t 1 1 

cc 4 cc 2 ' 2 

7 3-7 

<c 5 cc 3 

If from I a yard I take |, what will remain ? Ans. ^. 

" I '* i ^o.? 

w ^ of a dollar | do.? 

" i " I ^^'^ 

193 .V When several fractions are to be subtracted from se- 
veral others, sum up each set, separately, so as to have only 
one fraction to take from another ; reduce these to a common 
denominator^ and subtract the numerators, as directed. above. 

Take f and ^ f rom | and |.-^l reduce the first set to §4, 
the second to 44, and reducing these two last to a common 
denominator, I find l-f^^? to take from l+|f|, which 
leaves ^8^ or ||. 

Take ^^ and |, from f -|-| 

1 JL, 3 (c 3_i.4 

T T^ TT TT^T 

I + -A " l+f 
From T%+f take xV+I+tt • 

1 -4- * " ^ ;_ 

194. When a mixed number is to be taken from another, 
reduce the accompanying fractions to the same denoaiinator^ 
and if the fraction in the subtrahend is greater than the oti^^'^^ 

I 
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as in that case it cannot be subtracted, it becomes necessary 
to borrow 1 from the whole number ; that 1 is to be con* 
Tertedinto a fraction, the denominator of which, must be the 
common denominator ; add this new fraction to the smaller 
one; subtract the greater from their sum, and couiit the in- 
teger as 1 less. 

Take 1 ^ from Qi ' ^""^ reduce | to |, in order to 

'^ "^ have a common denominator^ so that 

' £.f I have, as in the mar^n, from 2 and 

l.f J to take l.f ; but as f cannot be ta- 

ken from |, I borrow 1 from the in- 

0.| or |. teger 2. That 1, is to be converted 
into a fraction ; but what denomina- 
tor shall I give that fraction I naturally the comtnon denomi- 
nator 6, and I say l«f ; to these f adding the smaller frac- 
tion |, I find f • From that sum |, taking; f , the remainder is 
I or 1^ for the fractional part, and as I borrowed 1 from the 
2, 1 must count it only as I, and subtracting the lower one 
from it, no integer remain^ ; so that the difference is |. Or, 
use this rule : After reducing the accompanying fractions to 
the same denominator, if the subtrahend be greater, take its 
numerator from the common denominator, and to that differ- 
ence add the numerator of the other fraction, for the true 
numerator of the remainder, and count the integer as 1 less. 

EXAMPLE. 

From 24 take 14 . The two accompanying fractions be- 

^ ^ mg reduced to a common denominator. 

From 2 1. I have, as per margin, l.f to take from 

Take l.f^ 2^ — -But as the subtrahend | cannot 

,— — be subtracted from f— ^I take 5, its nu- 

O.f or |. nierator, from the common denominator 

6, and to the difference 1, adding 2, the 
numerator of the other fraction, I obtain 3 for the real nu- 
merator of the remainder | or |, and counting the integer 2 
as 1 less, I find Q integer. 
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195, A fraction, may be subtracted from an integer, by sub- 
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I tpacting the numratar of the fractiQii». from its denominator, 
^ for iJie new numc^rator ; the denominator remaining the same; 
S and diitiinishing the integer by 1. 

BXAMM.Es. From 8 the denomina- 

Take f from 7. tor, take Ae numerator 

8—5=3. numerator. | fraction. 5^ the remainder S be- 

Inteser 7-— l=a6. comto the new numera^ 

Final result 6f. tor, und^r which I place 

the same denoniinatoF 8, so that the fractional part is | and 

the integral part 6— final result 6|. 

From 4 take ^. Ans. 34 From 7^ yds. take ^ yds. 
" e «* f. "6 «* I 

Having already said (art 157) that a fraction is nothing 
but an indicated division ; or that it may be considered as the 
remainder of a division, the numerator of which is the re- 
maining dividual, and the denominator the divisor ; it fol- 
lows, that, like the remainder of a division, we may 

1^6. Reduce a Vtdgar Frcu:tion into Decirnals, 
By annexing to tlie numerator b.q^ manj zeros as there are 
. decimal classes wanted, and by dividing it by the denomina- 
tor, and counting off, in the quotient, as many figures as there 
were zeros added to the numerator. 

197. When the division of the numerator by the denomi- 
^ nator is without a. remainder, tiie decimal fraction will be 
exactly equal to the vulgar fraction ; but when something re- 
mains, find more decimal classes. 

EXAMPLE. To the numerator 3, 1 

Reduce I into decimals: 4 classes, annex 4 zeros, the num- 

S)3 0000 ^Z ^^r''!!i*^«L!rf.^?''^- 

^ I then divide 3Q000 by the 

0.3750. denominator 8 ; the quo- 

* tient is 3750 ; and now as 

I must cut off 4 fibres, that is, as many as I annexed noughts, 
the decimal fraction will be 0.3750. 

In fact, by adding 1, 2, 3, &g. zeros to the numerator, I 
make it 10, 100, &c. times too great, but when instead of 
units, [ make the quotient express tenths, hundredths, &<:. I 
counterbalance the former increase, and consequentiy do not 
alter the value of the fraction. 



\. 
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Reduce -^V ^^ decimals: 4 cVasses. The quolient h only 

16)10000 6S5, but, as I must have 

__ " ^ deeimals, I place O 

625 Ans. 0.0625. ^^^^f ,t' ^'^^ L1^* 

on its left thus : 0.0625. 

.EXAMPLES. 

With 4 decimals--4!, ans. 0.5714+ — g^ ans. .0470+— i~ 
^off~f off-^of|. 
With 3 decimals- j -- ■ ■ jy-A~l +^^ j>-4 of f-.V— 

774 
TTTS-* 

NoTB.'^— Sin^Ufy vphenever it is possible. 

198. To Reduce a Ikdmal Fraction to a Vulgar Fraction 

oj^ a given denominator* 
Multiply the decimals bj the given 4eDoniinator, and tad^e 
the integers of the product for the numerator of the given 
denominator. 

EXAMPLE. I multiplj 75 by 8; 

1. 0,75 to be reduced into Sths. from the product 600, 

8 I separate 2 deci-* 

— — ' mais, and take the 

6.00— Iv int^er 6, for nume- 

rator of 8, the given 
denominator ; so that tlie vulgar fraction is |. 

199. As by neglecting all the decimals of the product, the 
numerator is soitaetimes diminished ; in order to counteract 
that diminution, increase the integers by a uMt, whenever the 
figure expressing the tenths is 5 or above it. 

EXAMPLE. The product of 0.75 by 9 ia 

2. Reduce 0.75 into 9ths. 675; and the integer, after^se- 

9 paTating 2 decimals, would be 

— — 6, but as the figure 7, repre- 

6.75 sentinff the tenths, is above 5, 

6+las^ instead of taking only 6 for 

numerator, I take 6 increased 
by 1, or 7, and have ^ for the vulgar fraction. 

It is true that ^ is a little more than 0J5; but the differ- 
ence between them is less than it would have been had I ta- 
ken only i, as may easily be seen by reducing both f and f 
to decimals. The l8t«0.777, the 2d=sOw666— 0.77 exceed- 
ing 0.75 only by 2 hundredths ; whUe 0.66 is less than 0^75 
by 9 hundredths. And the reasoik is obvious, for 0.75 is 
nearer 1 than ; of course, by neglecting it entirely the di- 
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ininutioii is | ; while by consideriDg 0.T5 as Ij tiie increase 
is only ^. 

Sd. Reduce 0.75 into lOths, The product of 73 by 16 

10 is 750. The decimals off, 

-— - ^, if the 50 hundredths are 

. . 7^0, entirely neglected; or^,if 

7 or r-Lijp 8 ^^ integer is increased by 

fff o "T *»iTr 1 on account of neglecting 

5 tentiis. The increase is usually adopted. 

4th. Reduce 0.75 into llths. The product of 75 by U 

-- is 825, which gives ^ by 

J? entirely leaving off the 25 

_^ hundredth8,the2represent- 

QOK « ing the tenths being less 

8.^orTftj than 5. . 

Reduce 0.87 into 27th8. Reduce 0,047 into 83ds. 

" 0.48 « 5ths. " 1,56 " 74th8. 

'^ ^70 « 16ths. " 0.66 *• 15th8. 

200. The above reduction is founded on the following rea- 
son. When I multiply the decimals by the given denomina- 
tor, I make them a certain number of times greater, but when 
afterwards, I consider the integers, not as units, but as parts 
«f units, indicated by the same denominator^ I then counter- 
balance the former increase, and of course, no alteration en- 
sue3. 

201. If I had 0.06 to reduce to 4ths, for instance, the pro- 
^^g duct of 6 by 4 would be 24, and as I must se- 

' . parate 2 decimals* there will be no integer, con- 
'. sequently no numerator. Hence I conclude, that 

24s=^ *^® decimal fraction 0.06, cannot be reduced in- 
""-* to 4th8; and in fact, it is evident that 6 hun- 
dredths cannot contain even ^ of a unit. 

202. We have already seen that a decimal number is a 
fraction decreasing in a ten-fold ratio; we may here add, (hav* 
ing treated of vulgar fractions) that any decimal number 
whatever, may be put under the form of a vulgar fraction, by 
taking the decimals for numerator ; and for denominator, the 
unit, toUo wed by as many ciphers as the given number con- 
tains decinial classes. For instance: 

0.1 is the same as ^y-^^*^^ ^^^ same as -r^i^— --2.14ss2^^i^. 

0.2 « ^y--0.06 *< T^r-0.096=rOTf|^ 

0.7 « -,^0-1-004 « l^/^. . 

12 
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Ill every one of which* the nunierator is. expressed by the 
significant decimal figureSt and the denenunator 1, foHowed 
liy^as^aaany zeros as there are decimal clashes, in the given 
namher. "' 

Put under the form of vulgar fractiona* the following ex* 
^mples. 

0.70 0.8000 1.0405 12.005 

1.0485 5.0008 0.4026 7J074 

0.01075 0-08008 2.550$ 0.20054. 

When under the form of vulgar fractions* they may be 
simplified. 
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203. If I change I dollar for 100 cents* or for 4 quarters* 
or for l6 five-penny bits* (Penn. cur.) I have neither gained 
nor lost by the exchange* but have merely received objects 
of a different name or denomination* for the Oiie I gave away^ 
This is usually called recdving the chanse of 1 dollar in 
cents* in quarters, Sec. ; but in arUhmeHcal langmge» it is 
called* reducing a dollar into cents, quarters* &c. 

204. Reduction consists then* in changing objects of one 
denomination into objects of another denomination*. without 
altering their value. 

As reduction depends mudh on the knowledge of the fol- 
^wingtal^s, we here present them. 

FE&ERAL 'MONEY. 

1 dollar equals 10 dimes or 100 cents or 1*000 millSy 
1 dime *^ 10 cents or 100 mills, . 
Icent « 10 mills. . 

205. Since 1 dollar is equal to 10 dimes* 100 cents, or 
1000 mills, it is evident that the number of dimes must be 10 
times that of the dollars; the number of cents* 100 times that 
of the dollars ; and the number of mills* 1*000 times that of 
the dollars ; consequently* lo reduce 

Dollars into dime ; multiply the dolUrs by 10, or annex 1 zero. 
Dollars into cents *' " " 100* " 2 zeros. 

Dollars into mills « » « « i,o6&, *« 3 zeros. 

206. We have already seen in treating of fractions* (art. 
146) that to reduce a whole number into halves, thirds* fourths, 
&c. it must be multiplied by 2* 3* 4* &c. of course* to reduce 
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dollars, .lilmes, ceat8» &c« into halsres, ihircte, foarthd» &c^ 
they must respectively be niuftipK«rf by 2^ 3, 4, &c. 

Reduce S49 to difnes. ' Ans. 40. 
^ {87, to dimes. 

g 14, to cents. 1400. 

gir, to mills. . irOQQ. 
4 dimes to mills. 4t)0. 
315 ceats to mills. 
What part of 1 dime is 1 cent ? 
la 3 dollars how mauy cents ? 
In 45 dollars how many dimes ? 
In 8 dimes how many qents I 
In ir cents how many mills ? 
What part of 1 dollar is 1 cent ? 
In 4Q7 dollars how many cents ? 
What part otf 1 cent is 1 mill I 

207. We have seen that by removing the dot or point (art. 
84) in a decimal number 1, 2, 3 places to the rights we make 
the number 10, 100, 1000 times greater; consequently, when 
a nuHiber of dollars and cents is^iven, to reduce them to 
cents, the only thing ta be done is, to remove th^ point. 
Ex. fi7*^5 cents, is 7^ cents without the dot. When thus 
brought to cents, reduce to mills or to halves, thirds, &c. as 
already directed. 

Reduce 817.06 to cents. 8172.05 to mills. 
. 141.17 to cents. 25.99 lo ^ pf mills. 

,2.49 to mills. 6.9 to mills. 

' 19.56 to 4 cents. 0.24 to i of mills. • 

4. to I cents. 2.06 to | of cents. 

. 208. If 1 dollar is eqtial to 100 cents^ how many cents are 
'. there in 17 dollars ? 

This is nothing but a single rule of three: a: : 100 cts. : : 
817:81 — in which 4?as5 1700 cents. 

209. All operations on reduction partake of the nature of 
the rule of mree. They can of course, offer na difficulty ; 
but as it is customary to give some rules, we will follow tne 
usual method* 

210. By integer is meant the principal unit or highest de- 
nomination. In the table. of federal money, 1 dollar is the 
mteger, principal unit, or highest denomination. But if we 
have a number of dimes and cents, and no dollars, as: 3 dimes 
and 4 cents, the dimes may be looked upon as the integer. 

211. One denomination is higher than another, when it is 
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of mat«r yalue t ai^d lower, vfhta it is of lesa t&lue. Thus, 
a shilling is higher than a penny, and lower thaii a pound. 

^12. iSiMPLB REDOcnoN is the changing of the integer in- 
to its own lower denominations ; or the changing of the lower 
denominations to the integer^. - 

£13. The changing of a higher to a fotrer denomination is 
called descending remctions this is done hy multiplication* 

214. The changing of a lower to a higher denoniination, is 
called ascending remction, this is done bjr dimsim* '■ 

215. Rules for Descending Reduction. 
Ist Rule. Multiply the integer by the number it contains 
of the next lower denomination. 

ENOLISR MONET. 

1 pound, {. is equal to 20 shillings, 

1 shilling or s. " 12 pence, 

1 penny or il. " 4 quarters (grs.) or farthings. 

Reduce 6L to shillings, xs. : 20$.: : 6Z. : IZ. — 6x20== 120s. 

216. Note- 1.^— To reduce pounds to shillings, multiply 
them by 20, because 1 pound is equal to 20 shiUiogs.* 

1. Reduce 14 pounds to shillings. Ans. 280. 

2. « 216 « « 4820. 
S: " 19 " " 380. 

4. " 847 " " 16940. 

5. What part of I pound is 1 shilling? 

217. Note 2.-*-To reduce shillin^^s to pence,muitiply by 12, 
because 12 pence are equal to 1 shilling. 

1. Reduce 4 shillings to pence, xd, : 12(Z. : : 4s. : Is. 

ir«12x4«s48rf. 

2. « 17 " " Aus. 204. 

3. •« 19 " - " 228. 

4. « 45 " " 540. 

5. « 96 f< '« 1152, 

6. "240 '« ** 2880. 

7. What part of 1 shilling is 1 penny ? 

218. Note 3. — ^To reduce pence to farthings or quarters. 



* This redaction may be considered as ehanging a whole number into a 

fraction of a giren denominator; for, to reduce 3> pounds ibr instance, into 

* Bhillines, is the same as reducing them into twentieths ; since 1 shilling is the 

20th ol* I pQond, and w& find that 3 pounds are equal to 60-20ths, or 60 shil- 

Ungs. 



> 



aiSiPLB JtEDUOTiON. 105 

« 

multiplj bj 4, because 1 peany ia equal to 4 fkithiag^ or 
quarters. 

1. Reduce 5 pence to quarters, org* i4q, : : Sd. : IdAx^^^^* 

2. Reduce 1 peflnjr to quarters. Ana. 4. 

3. «• apence to «* \ &. 

4. " 9 " " 36. 

5. " 38 « « 152. 

6. « 47 pence to fiirthings. 1S8» 

7. « 145 « " 580* 

8. What part of 1 pennj n 1 farthing ? ^. 

219. 2d Rule. If there are several intermediate denomina- 
tions between the integers and the lowest one required, mul- 
tiply successively by the number eackdenomination contains 
01 the one immediately lower, till you reach the required 
denomination ; or in other words* reduce the highest |o the 
next lowest, this to the next, this last to the next, and so on. 

1. Reduce 7 pounds to pence» 

I reduce first, 7 pounds to shillings, by multiplying by 20, 
and find 140 shillings-^^nd 2dly, those 140 shillings into 
pence, by 12aBl680 pence. 

7 pounds 
20 

~ • <■ • 
140 shillings .2- -- 

1680 pence. 

2. In 81 pounds how many shillingSj and how many pence? 

Ans. 19440d. 

3. 1 pound « '« " 240d. 

4. 243 pounds '* 'f « 58320d. 

5. Reduce 37 pounds to pence. 8880. 
^, " 37 pounds to farmings* 35520. 

7. *' 1 pound to farthings. 960. 

8. " 74 shiHings to farthings. ^ 3552. 

9. ^' 3 pence to farthings. 12. 

10. ** 3 shillings to pence. 36. 

11. In 1 shilling how many pence? 12. 

12. In 1 shilling how many farthings ? 48. 

13. One penny is what part of 1 pound ? ly Jij. 

14. One farthing is what part of 1 shilling P ^V 

15. One farthing is what part of 1 pound? vl?' 
1^ In 3 shillings how many farthingaf 144. 
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2£0* Sd Rule* If several denommations are given, to be 
reduced to the lowest of these, or to a lower one; after re- 
ducing the highest to the n^t one, add to the product those 
of this denomination already |;iven; reduce this sum to the 
nead: denomination ; add the, given ones, and so on« 

1. Beduce 71* ^* to shillings. 

7L 6s. I reduce the 7 pounds to shillings, and obtain 

20 140 shillings, and as 6 are already given, I add 

«^-— them to the product 140and finally obtain the sum 

140 146. 

6 The multiplication and addition are usually 

made at once, as ; T2. 6s. 

146 20 

146 shillings. 

2. Reduce 92. 145. to pehjce. 

^92. 14s. I first reduce the 9L 14s. to shillings as di- 

20 rected above, ^nd then the shillings to pence^ by 

— — multiplying by 12. 

194 
1» 

2S28 

d. In 11{. 45. How mjuny shillings and pence? 

2245.P- 2688(1. 

4. In 111. 4s. how many farthings ? 10752 farthings. 

5. In 4s. how many farthings ? 192 qrs. 

6. In 4s. 8(1. how many farthings ? 224. 

7. In 4s. 8|d. how many ferthings I. 227. 

8. InlZ. 4s. how many farthings? 7872. 

9. In 2442. 15s. 6cl. how many farthings ? . 234902. 

10. Reduce 172. 16s. 9d, to pence. 4281. 

11. « 174" 18s. lOd. to farthings. 167944 qrs. 

12. « 99 " 19s. il|el, to farthings. 95992 qrs. 

13. « 25" 58. 94({. to pence. 606311. 

14. « 0" 6s. 9rf. to pence. , 81d. 

15. « 0" 6s. 9rf. to farthings. - 324 qrs. 

16. ** 0« 17s. 11 jd. to quarters. 862. 

17. 1 penny is what part of 72. 4s. rrsj* 

18. 1 farthing is what part of 4s. 3(2. ^^. 

19. 1 shilling is ^.hat part of 152. 15s. -3>fj. 
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20* Reduce 42 Freiich crowns at 851. Sif. Pennsylyania 
currency to pence. a 4158. 

SI. Reduce 42 French crowns at 6ff. 8i. Virginia currency 
to pence. ' 3360. 

22. Reduce 42 French crowns at Sa. 9d. New York cur- 
rency to pence. 4410. 

23; In 15 guineas at 28s. New England currency, how 
many six-pences ? 840. 

24. In 15 guineas at 21s. 9d» South Carolina currency, how 
many pence f 3915. 

25. In 15 guineas at 35s. Pennsylvania currency, how 
many six-pences and fertbings P 1 050 siXrpences — ^2,5200qrs. 



WEIGHTS. 

i 

221. AVOIRDUPOIS WEIGHT. 

This serves for obiects of a coarse nature, and all metals 
except silver and gold. 

1 Ton (T.) equals 20 hundred weight cwt, 
1 cwt. - - 4 quarters, or 112 lb. , 
1 qr. - , - 28 pounds \h. 
lib, ' - - 16 ounces 02;. 
1 oz. - - 16 drams <^r. 
16 drams make 1 ounce ox. 
16 oz;. - 1 lb. 
28 lb. - \qr. 

4 qrs. - I twt. 
20 cwt. - 1 ton. 
222. N. B.**- Although the name hundred weight leads to 
suppose that this weight contains exactly 100 pounds, yet the 
student will perceive that it contains 1121b. since it is equal 
to 4 quarters, each of 28 lb. Coffee and a, number of other 
articles are bought and sold by the nett hundred, which con- 
tains only 100 lb. — so that a ton of Qoifee weighs only 
^00 lb. ; whilst a ton of sugar weighs 112x20ss2240 lb. 

1. Reduce 24 tons to cwt. 24x20s480. 

2. Reduce 6 quarters to pounds. 6x28asl68lb. 

3. In 7 pounds how many ounces? 112oz. 

4. Reduce 16 ounces to drams. 256 dr. 

5. What part of 1 ton is 1 cwt. ? 

6^ Reduce 142 cwt 2 qrs. to ounces. 255360 oz. 

7. In 9 quarters how many drams? 64512 dr. 

8. Reduce 47 lb. 12 oz. to drams. 12224. 
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9. Reduce 4rqrs. to pounds. ISlGlb. 

10. Reduce 6 T. 13 cwt. to quarters, 5S2 qrs. 

11. Bring 3 qrs. 20 lb. 14 oz. to drams. 26848 dr. 

12. What part of I cwt is 1 ounce ? -ttts* 

13. Reduce 4 T. to ounces. 143360 oz. 
14» How many drains in 1 quarter? 7168 dr. 

15. What part of 1 quarter is 1 dram? ttW* 

16. How many pounds in 1 ton 7 2240 lb. 

17. In 25 qr«. 6 lb. how many ounces ? 11296. 

18. What part of 1 pound is 1 dram ? ^^. 

19. How many pounds in 1 cwt ? 1121b. 

20. 142 lbs. equal how many ounces ? 2272 oz. 
-^ 21. 1 ounce is what part of 1 ton? ttftij' 

22. What part of 4 tons is 1 quarter ? ^I^y. 

23. In 14 cwt qr. 25 lb. how many pounds and ounces ? 

1593 lb. 25488 oz. 

24. 74 lb. 2 oz. 15 dr. make how many drams ? 18991 dr. 
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223. TROY WEIGHT. 

1 Pound (i6.) equals 12 ounces oz. 

1 oz. - - 20 pennyweights dwt 

1 dwt. - - 24 grains gr. 

By this, jewels, gold, silyer* and liquors are weighed. 

1 lb. avoirdupois is equal to 14 oz. 11 dwt. and nearly 16 
grains troy. 

1. Reduce 8 pounds to ounces. 8xl2e5s96oz. 

2. Reduce 17 pounds to ounces. 204 oz. 

3. In 9 ounces how many pennyweights ? 180, 

4. 1 pound contains how many grains ? 5760. 

5. 1 grain is what part of 1 pound ? trVo* 

6. 145 dwts. equal how many grains ? 3480. 

7. In 1 pound now many pennyweights ? 240* 

8. In 1 ounce how many grains ? 480. 

9. 1 grain is what part of 1 ounce I 4^^. 
10. Reduce 7 pennyweights to grains. 168. 



* Gold is divided into carats, by which is understood the 24th part of any 
quantity. 

2^ carats of gold and 2 carats of alloy is the standard for gold. 

The standara for silver com is tl ounces and 2 pennyweights of silver, and 
18 penny weigfils of aUoy. 



»^ 
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11. What part of 6 petmyweighta is 1 grain ? ^J^* 

1£. How manj grains in 1. spoon weighing^ 9 oz. 7 dwts* 

lOgrs.? - 1138. 

13. In 1 ingot of gold weighing 1 lb. T oz. how many 

grains? ~ 9120 grs. 

^24. APOTHECARY WEIGHT. 

Bj this weight, apothecaries mix tiieir mcdiciQe, but buy 
and sell by avoirdupois weight. 

1 pound (tb) equals 12 outlets 
1 5 - - 8 drams ^ 

1 5 - - 3 scruples 9 

19 - - 20 grains (gr.) 

225. Note.— -The pound troy and pound apothecary 
weight are the same; the subdivisions only are different 

1. In 4 pounds* how many ounces ? 48. 

^. Reduce 78 ft to drams. .7488* 

3. 1 pound equals how many scruples ? 288. 

4. 1 scruple is what part of 1 pound ? 1T7» 

5. la 7 5 how many drams and scruples ? 

56 3 and 168 9. 

6. Reduce 11 ounces to 9tand grains ? 5280 gr. 
^' 1 |b c^l'ials how many |rains ? 57^. 
. 8. 1 g equals how many grains ? 480. 

9. Reduce 7 drams to scruples. 21. 

10. 1 grain is what part of 1 dram ? - A- 

11. 1 dram equais how many grains ? - 60. 

12. Reduce 7 Jb 4 ^ to scruples. 2112. 

13. In 6 scruples how many grains ? 120. 

14. 1 scruple is what part of 1 ounce ? /^V 
> 15. In 147 ib how many drams i • 14112. 

226. LONG MEASURE. 

1 Circle equals 360 degrees d«g*. 
1 degree'(de^.) equals 69J statute miles 
1 M. - 8 furlon|sjfMr. 

1 fur. - 40 poles P. 

1 P. rod or perch - 5 J yards ^ds- 
1 yd. - ^ feet/^ 

1 foot - 12 inches in. 

1 in. - 3 barley corns.* 



t^tmtmtmm ■ ■ > i ii < i 1 i— jp> 



* 1 league a equal to 3 mile*. 1 degree u equal to 60 geographie milei. 
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^7. To multiply by i, take half of tbe multipUcand and 
add it to the prodact— so 6x5i is 6 7 




30 483 

I of 6 3 ^of7 3 J 



33 486^ 

1. Reduced degrees to geographic miles. ~ ISO. 

£• In IB degrees, how many statute miles ? 1251. 

3. Bring 7 rorlongs -to perches. . ^0. 

4. Bring 1 degree to furlongs. ' 556, 

5. Bring 14 yards to feet, : 42. 
' 6. 1 degree is what part of a circle ? ^^. 

7. Bring 1 mile to feet. 5280. 

8. In 4 furlongs, how many inches ? 31680. 

9. Reduce 4 perches to feet 66 

10. 1 foot is what part of 1 pole ? •^^ 

11. Reduce 1 circle to geographic miles. 21,600. 

12. fteduce 4 miles to yard^. 7040, 

13. 1 foot is what part of 1 mile ? tsVit* 

14. 1 yard is what partof 1 ijiile? ttts* 

15. Reduce 1 circle to statute miles and then to yards and 
feet. 132,105,600 ft. 

16. What part of 1 circle is 1 yard ? 44,035,200th. 

17. Bring 7 yards to barley corns, 756. 
• 18. Bring 1 circle to barley corns. 4,755,801,600. 

19. In 18 yards, how many barley corns ? 1,944. 

20r Reduce 2 miles 5 furlongs to yards. 4,620. 

21. How many inches round the globe which is 360** ? 

1,585,267,200. 

1 hand is equal to 4 inches. Thi& is used for the height 
of horses. 

1 fathom is equal to 6 feet, and is used to ascertain the 
depth of water. 

How many feet high is a horse 13 handsvhigh ? A horse 
15 hands high ? 

A 4iorse 11 hands high ? another 12 hands high ? 

A river 8 fathoms deep, is how many feet deep ?— A har- 
bour of 3 fathoms ?<-*-a well 4 fathoms I 
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228. CLOTH MEASURE. 

1 yanl equals 4 quarters. £^ inches make 1 nail. 

1 qr. - 4 nails. 4 Hails - Iqr.ofajd. 

1 na. - 2 J inches. 4 quarters 1 jd. 

' 1 ell Flemish equals 3 quarters i^f an American yard. 
1 ell English - 5 - - - 
1 ell French - 6 - - - - - 

1. Reduce 10 yards to quarters, 40. 

2. Bring 1 quarter to inches. d. 

3. 1 incn is what part of 1 quarter ? I' 

4. Reduce 3 nails to inches. 6|. 

5. 1 ell Flemish equals how many nails ? 12. 

6. Reduce 7 English ells to quarters. '35. 

7. Bring 3 ells French to inches. " 162. 

8. Reduce 1 yard to inches, *36. 

9. 1 inch is what part of 1 yard ?. ^. 
It). How many nails in 17 ells English f 340. 

11. 1 nail is what part of 1 ell English ? > -^V 

12. r nail is what part of 1 ell French ? -ii* 

13. Bring 3 yar^ls 2 quarters to nails. 56. 

14. Reduce 27 ells Flemish 1 quarter to inches. 1467. 

^ 229. LANP MEASURE. 

J 1 mile squajteequalsJ640_acres square fl. 

, 1 rood - 40 perches j7. 

. 1 perch - 36^ yards vrf. " 

•lyard ^ - 9feet/t. 

1 foot • - 144 Inches in.* 

This ^easures all things in .which length and breadth only^ 
are considered. To multiply by ^, take ^ of the multiplicand 
and add it to the product. 

1. Redu<;e 4 miles to acres. 2560. 

2. Bring 7 acres tP square perches. 112(>. 

3. How many yards in 12 acres i 58080. 

4. Bring 14 yards square, to inches^. 18144. 

5. Reduce 1 square mile to yards and io&i squxu^e. 

27,«76,4Q0 ft. 

* Mmy «t«d«iits h»9^ An erroneoas idea of tliis'measure : tfaejr vtt ^neiral* 
* \j acquuntcd withAbe^gHre, butnot#ith tbeniftnnef of useertainingiucon- 
tentB^ or area. If asked, for innancc, the eonteirts of » room 10 feet square, 
they frequently answ^ 40 feet : because, they say, each side being 10 feet 



112 



R&DtJCTION DESCENDING. 



6. 1 square foot is what part of I square mile ? 

r. Bring S roods to yards square. 3630. 

8. In 36 perches, how many square feet ? 9801. 

9. 1 foot IS what part of 1 perch ? 

10. 1 yard is what part of 1 acre ? 

11. In 3 acres and 2 roods, how many yards square ? 

16940- 

12. Bring 8 yards to square inches. r 10368. 

13. Bring 4 perches^nd 6 yards to aquare inctes. 164592. 

14. 1 square foot is what part of 1 square yard I 

15. Reduce 3 roods, 28 perches, and 7 yards to square 
feet, 40356. 

16. 1 square inch is what part of 1 square yard ? j^. 

17. How many inches in 1 square .perch ? 39204. 

18. Bring 34 perches, 8 yards, 6 feet to square inches. 

1,344,168. 

230. The best way of measuring land is, by a surveyor's 
chain of 4 poles, divided into 1 00 equM parts, called links, 
1 pole being 16j feet, the 4 polesass66 feet or 22 yards. 

1 chain being equal £o 4 poles ; 1 square chain will be equal 
to 16 square poles, and as 1 square acre contains 160 square 
poles, to find how many square chains 1 acre contains, w^e 
must divide 160 square poles by 16 square poles, and the 
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long, thftA_8i(iesjna 
of this measare, xnar 



out on a slate or a black board, a foot square : divide the 
4 aides each into IS inches and by ^even horizontal lines divide it, into 12 
reetang1e8(or long squares^being each! inch wide and 12 inches long, (see fig. 
1) if now we divide one of these rectangles (as in fig. 2) hy drawyig 11 vertical 
or perpendicular lines, we diall have 12 smtdl squares, each being 1 inch wide 
and 1 inctvlong; or, 1 inch square; and since there are 12 of these rectangles, 
each being divisible into 12 inches square, the whgAe figure will evidently con- 
tain 12 times 12, or 144 inches square. So that to find the area of a square 
or a rectangle, multiply the length by the breadth or height. 
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quotient 10 is the.jaumber of square chains in 1 acre squa 
tnat is, 10 chains lon^ and 1 wide, make 1 acre, or 2£2 ya 
by 22, or 666 feet by 66, 



MEASURE OF I.BNOTH. 

1 chaines94 poles or 100 links. 
1 poles=s25 links. 
1 link=s 7. 92 in. ' 



SqUARE MEASURE 

1 acresalO sq. chain 
1 sq. c«sl6 sq. poles 



1. Reduce 4 chains to poles and links. 

4 4 

4 100 



75 lii 

142. 56 

7128 



cha 



16 poles. 400 links. 

2. Reduce 3 poles to links. 

3. Reduce 18 links to inches. 
.4. In 9 chains how many inches ? 

5. 1 inch is what part of 1 chain ? 

6. Reduce 4 acres to square chains. 40 sq 

7. Reduce 74 square chains to square poles. 1 1 84 sq. po 

8. Reduce 10 acres to square poles. 1600 sq. po 

9. 1 square pole is what part of 1 acre. -5 
10. Reduce 7 acres 7 chains to poles square. .1232 sq 

231. OUBIO OR SOLID MEASURE. 

This serves to measure all things in which length, brea 
and thickness are considereid. 

1 cord of C 128 solid feet (i. e.) 8 long, 
wood is / 4 broad and 4 high. 

-t J. i«-,i C 40 feet of round timber, 

1 ton or load J g^ j.^^^ ^^ ^^^^ ^j^^^^ ' 

1 solid yard 27 solid or cubic feet. 
1 solid foot 1728 solid inches. 

1 . Reduce 4 cords to sol id feet-. 

2. 21 solid yards to solid feet. 

3. 17 feet to solid inches. 

4. 1 solid foot is what part of 1 cord ? 

5. 1 solid inch is what part of 1 yard ? 

6. Reduce 3 yards 8 feet to inches. 

7. luring 4 tons round\ timber to inches. 

8. Bring 5 cords 2 yards to feet 
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1537 
276^ 
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' £32. LiqUID MEASURE. 

, 1 tan (4 hogsheads) equal £ pipes 
1 pipe - ^hbds. 

1 ohd. - 63 gallons. 

1 gallon - 4 quarts. 

1 qrt. - £ pints. 

1 pint - 4 gills. 

4 gills make 1 pint. 

£ pts. - 1 quart. 

4 qrta. - 1 gallon. 

63 gall. - 1 hogshead. 

£hhds. - 1 pipe or butt. 

£ pipes, or butts. 1 tun T. 

In Pennsjlyania'l6 gallons make i^a barrel— '31 1 gallons 1 
barrel— ^64 gallons 1 doable barrel— ^4 gallons 1 punch^n— 
4£ gallons 1 tierce. 

In New England, 10 gallons make an anchor of brandy 
(anc.)*— 18 gallons 1 runlet (run.)« 

Note.— 1 pint, wine measure^ is £8| cubic inches— t quart 
is 5r| — 1 gallon £31. 

1. Reduce 4 tuns to pipes. 4x£^8. 

£• Rediice 1£ hhds. to gallons. 756. 

S. Reduce 6 gall, to pints. 48. 

4. Reduce 14 barr. to quartd. ir64. 

5. Reduce 1 tun to pints. • £016. 

6. In 3 tierces how many auarts ? 504^ 

7. In 4 hhds. how many ^Ilons ? £5£. 

8. In 9 tuns how many pints ? , 18144. 

9. 1 pint is what part of 1 tun? Wiv^ 

10. Bring 3 half barrels to pints. 384. 

11. Bring 9 gallons to gills. £88. 
1£. 1 gill is what part of 1 gallon ? ,^. 

13. 1 pint is what part of 1 puncheon ? ^^^ 

14. firing 7 double^ barrels to pints. 3584. 

15. Bring 3 pipes, £ tierces, and 1 anchor to quarts. J1888. 

16. Bring 5 punch. £ bar. and 1 runlet to pints. 4008. 

17. 1 runlet and^l half barrel to gills. 1088. 

18. 6 pipes, £ tierces, £ barrels to gallons. 903. 

19. 6 imc. 5 gal. £ qrts. to pints. 5£4» 
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233. ORir MEASURE. 

This measure is used for grain* fruit, salt, &c. 

1 bushel (buJ) is 4 pecks* . 
1 peck (pe.) is 8 quarts. 

1 quart ^ 2 pints pts. 

2 pints make 1 quart (qrt*) 
8 quarts - 1 peck pe. 

4 j^ks - 1 Dushel bu* 

A bushel is 18^ inches wide and 8 deep, containing 215Q| 
cubic inches. 

1. Reduce 18 bushels to pecks. 72. 
^ ^2. Bring 14 pecks to quarts. 112. 

3. In 7 quarts how manj pints ? 14. 

4. Bring 7 bushels to f pecks. 56|« 

5. Reduce 6 pecks to pints. 96. 

6. 1 pint is what part of 1 bushel ? ^. 

7. 1 quart is what part of 1 bushel ? ^V. 

8. Reduce 11 bushels 3 pecks to pecks. 47. 

9. Brins 7 pecks 6 quarts to pints. - 124. 
10. In 8 bushels 3 quarts, how many pints ? 518. 

NEW lPB;GLANn DENOMINATIONS. 

1 last({as^) makes 2 wejs. 1 bushel makes 4 pecks. 

}wej (wey) - 5 quarters. 1 peck (pfc.) 2 gallons, 

chaldron (e^.) 4 qrs* 1 gallon 2 pottles* 

1 qr. 2 copms. . 1 pottle (pof.) 2 quarts. 

1 coom (CO.) * 2 strikes; 1 I^t. 2 pints. 
1 strike (sir.) 2 bushels. 

A gallon contains 268f cubic inches. . 

U Reduce 4 chaldrons to quarters. 16 qrs. 

2. Bring 3 lasts to quarters. 30 qrs. 

3. « 3 quarters to bushels. 24 bus. 

4. " 6 bushels to gallons. 48 gal. 

5. " 3 pecks to. pottles. 12 pot. 
6i " 14 gallons to pints. 112 pts. 
7. : " 1 last to gallons. 640 gal. 

8. " 6 chaldrons to bushels. 192. 

9. In 4 quartei^ how many pecks ? 128 pks. 

10. 1 bushel is what part of 1 chaldron ? ^^. 

11. 1 gallon is what part of 1 last ? tis^ 

12. Bring 3 lasts, 2 qrs. 1 bus. to gallons., 2056 gals. 

13. « 7 bus. 3 pks. 1 gal to pottles. 126 pot 
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14. Bring 7 pecks 6 quarts to pints. 1^4 pts. 

15. *^ 8 pecks 1 quart to pints. 130 pts. 

234. TIME.. 

1 year is 12 months, or* 52 weeks 1 day, 6 hoursj 

or 365 days 6 hours. . 
1 week 7 days. 
1 day 24 hours, 
l.hour 60 minutes. 
1 min. 60 seconds. 

60 seconds {sec, or'') make 1 minute min. 
60 minutes ( ' ) - 1 hour ft. 

^ hours - 1 day. 

7 days - 1 week. - 

52 weeks 1 day, 6 hours; V 

or 365 days 6 hours; VI year, 
or 12 months, make J 
235. Note — The 6 hours in each year are not reckoned 
till they amount to one day : hence, a common yei^r consists 
of 365 days,and every fourtri year, (called leap year or bissex- 
tile,) of 366 days. That day is added to February, which 
then has 29 days. The number of days in «ach month is 
thus found t 

236. Thirty days has Septembei«, 
April, June and Novembier; 

February twenty-eight alone ; , 

And all the rest have thirty-one. 
or as folloWs : 

237. The fourth, eleventh, ninth and sixth, 
Have thirty days to each affixed : 
And every other thirty-one. 
Except the second month alone, 
Which has but twenty-eight, in fine. 
Till leap ye^^r gives it twenty^nine. 

238. When the number, representing the year of our Lord, 
can be divided by 4 without a remainder, it is bissextile or 
leap year, in which February has 29 days — for instance : 
the jear 1820 being divisible by 4 exactly, is a leap year; 
but IS is not so of the year 1821, which leaves a remainder. 

1. Reduce 6 years to months. 72, 

2. Bring 9 years to weeks, at 52 weeks per year. 468. 

3. Bring 7 days to hours. 168. 

4. Bring 12 hours to minutes. 720. 

* 1 month is 4 weeks, or do days*— cot e^iactly howeyer. 



REDUCTION DESCENDING. 117 

5. Bring £8 days to hours^ ; ^^^* 

6. How many days from June 6th included, to October 
9th included! 126. 

7. Was the year 1784 leap year ? 

8. How many hours has a boy 1 1 years old lived, allow- 
ing 365 days 6 hours to each year ? 96426. 

9. Reduce 56 irninutes to seconds. 5360. 
• 10, Reduce 4 weeks to minutes. 40320. 

11. 1 day is what part of 1 week? 

12. In 14 weeks how many days I 98. 

13. 1 hour is what part of 1 day? 

14. 1 second is what part of 1 minute ? -^jt* 

15. How many days from the 8th of 2d month 18^1, to 17m 
of 7th month? 160d. 

16. How many days from 1769 to 1785, each cotamon year 
being 365 and 6ach bissextile 566 days ? 5844, 

^ 17. How many days (torn the commencement of the war 
between England and America— April 19th 1775, to the;, 
peace of January 20th 1783 ? 2834 days." 

18« Bring 6 days 20 hours and 18 minutes to seconds. 

591480. 

^ 19. Bring the month of May or 5th month to hours and 

seconds. 744 hrs. 2,678,400". 

20. Reduce 4 weeks and 5 days to seconds. 2,678,400. 

_ 9A V[i\w manxr Ai^va f ..^i>v«r ^k^ on4>V| pf .tgwtiarrjr Ul" lot lUOnth, 

'" to 7th September or 9th month of the year 1816 ? 232. 

239. MOTION OR CIRCLE MEASURE. 

1 circle,(560 degrees)equal 12 signs. 
1 si. - 30 degrees. 

1 ^ - 60 minutes. 

1' - 60 seconds ("). 

60 seconds (") make 1 minute ( '). 

60' - 1 degree (*») 

30 <> - 1 sign. s. 

12 s. or 360^ - 1 circle. 
This is used by astronomers) navigators, &c. 

1. Bring 6 signs to degrees. 180. 

2. Bring 7 degrees to minutes. 420. 

3. Bring 1 circle to minutes. 21600. 

4. 1 degree is what part of 1 circle ? • ^|^. 

5. 1 sign is what part of 1 circle ? i^^. 
^ 6. When the sun has reached the 1st degree oC the 8th 

sign, how many degrees has it gone through ? 211 deg. 

• 7. Reduce 3 signs 18<> and 6' to minutes. 6486. 
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8. Bring 270 54' to seconds. ^ 100440. 

^40. 12 particular things make 1 dozen. 
12 doz. - - 1 gross. 

12 gross, or 144 doz. 1 great gross. 



ASCENDING REDUCTION. 

241. l^HBN numbers are to be changed to higher deno* 
minations, the reduction is ascending* 

This is, likewise, nothing but a single rule of three. For, 
when I wish» for instance, to reduce 146 shillings to pounds, 
knowing that ll. makes 20s. I have to state as follows: 
ocL : 1^ : :. 146s. : 20s« and it is easj to see, that to find the 
1st term, t have iherelj to divide 146 bj 20; because^ the 
multiplication bj onej> needs not be perfprnied. Hence we 
draw this 

1st OENERAt KUtE. 

242. Divide the siven quftntitj by the number which ma:kes 
one of the next higner denomination ; the quotient will show 
how many there are of that higher denomination, and the re- 
mainder, if anj> mil be of the same denomination as th|^ 
quantity divided. 

In. ih o ft b ft v «» . c x j^mple^^ 146, divided by 20 (number of sh\ll. 
in I pound) gives 7 lOr-quoucHt,- oin* o ftrr remaraaer*— «wr 

7^ 6s. 

FEDERAL MONEY, 

24S. To reduce mitls to dollars, divide by 1,000, or move 
the dot 3 classes to the left. 

To reduce cents to dollars, divide by 100, or move the dot 
2 classes to the left. , 

To reduce dimes to dollars, divide by 10, or move the dot 
1 class to the left. 

This is founded on what has already been demonstrated. 

(art. 22.) ' ^ 

1. Bring irOOO mills to drs. 817. 

2. " 6300 " . 86.30. 

3. " 630 cents to drs. 6.30, 

4. « 1820 cents to drs. 18.20. 

5. In 780 dimes, how many :drs. ? 878* 
6." 421 dimes « 42.10 cents. 

7. " 1262 cents " 12,62. 

8, « 50 milla ^ " 
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Note 1.— rTo change fourths of a cent to cents, jdmdew 
them by 4.— To change thirds of a cent to cents, divide by 
3.<-^Halves of a cent, divide bj 2. 

9, Bring 24 fourths of a cent to cents. 4)24(6 cents. 

10. ** 34 fourths of a cent to cents. 8J cts. 

11. ^ 2r thirds « 9 cts. 

12. *« 740 « ^* and then to drs; 

2.46jcts. 

13. *^ 14 halves of a cent to cents. 7 cts. 

14. '* 75halves of acent to cents. 374 cts. 

•■ - ■ ■' ■ » , • ■■ ■ / ■■ - 

ENGLISH MONEY. 

12 pence " 1 shilling. 

20 shillings ** 1 pound. 

Note 2.-r-To change shillings to pounds, divide them hy 
20; because 20 shillings make 1 pound. 

1. Bring 80 shillings to pounds. 2,0)8,0(4 pounds. 

2. " 124 shillings to pounds, 2,0(12,4(6^. 4s. 

3. « 137 shillings to pounds. 2,0)13,7(6^. 17s. after 
taking the half or dividing by 2, count the remainder 1, as 
10, and add it to the 7. - " 

4. Bring 354 shilKngs to pounds. 17/. 14s. 

5. ^' 299 shillings to pounds. 14/. 19s. 

6. "• 500 shillings to pounds. 15/. 
Note 3. — To bring pence to shillings, divide them by 12, 

because 12^ pence make 1 shilling. 

7. Bring 96 pence to shillings 12)96(8 shillings. 

8. ** 57 pence to shillings. 12)57(4s. + 9(/. 

9. " 144 pence to shiUings.^ 12s. 
10. " 600 pence to shillings. 50s. 
Note 4.— To bring farthings to pence, divide them by 4, 

because 4 farthings make 1 penny. 

ll.Ohange 32 farthings to pence. 4)32(8(/. 

12. " 45 « " 4)4:5(lld. + I qr. 

13. V 723 " rt 18rf. + 3 grs. 

2d GENERAL RULE. 

244. When there, are several denominations, change the 
lower to die next higher, this to the next again, &c.-r-The 
successive remainders must be of the same denomination as 
th^ quantity divided, and the last quotient will be the high- 
est denomination. 
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iNoTE 5. — To change pence to pounds, bring them first to 
the next higher denomiifattoni viz: shillings 3 and then, those 
shillings to pounds. 

14. Bring 650 pence to pounds. 

12)650 I nrst reduce the pence to shillings 

— — by dividing by 12, and find 54 shillings, 

2,0) 5,4s. + 2d. and 2 for remainder; these are 2 pence* 

" ' . I next divide the 54:shUiirigs by 20, 

2Z. 14s. to reduce them to pounds, and find 2 

founds, and a remainder of 14, which 
call 14s. The result is then 2Z. I4s. 2(2. 



15. Bring 2328 pence to shillings and pounds. 9^ 14s. 

16. See if 1920(1. equal 8 pounds. 

ir. Bring 6004 pence to pounds. 25/. 0$. 4d, 

18. Change 2694 pence to pounds. 11/. 4s. 6d. 

Note 6.— To reduce farthings to pounds, bring them first 

to pence, then those pence to sliillings, and then bring those 

shillings to pounds* 

_ 19. Reduce 2478 farthings to pence, shillings, and pounds. 

4)2478 

12)619(1. + 2^rs. 

— Result. 

2,0)5,ls. + 7d. 2l. lis. rd. ^rs. 



21. lis. 



20. How many pounds in 7408 farthings ? 7L 14s. 4d. 

21 . See if 7680 farthings make 8 or 9 pounds. 

22. Bring 10752 farthings to pounds.' 11/. 4s. 

23. Bring 963 qrs. to pounds. li. Os. OJrf. 

24. Are 144 farthings worth 3 or 4 shillings ? 

25. Reduce 95999 farthings to pounds. 19/. 19s. ll|(f. 

AVOIRDUPOIS WEIGHT. 

16 drams make 1 ounce, 02?. 
16 oz« - i pound, lb. 

28 lb. - 1 quarter, qr. 

4 qrs. - 1 hundred weight, owt. 
20 cwt - 1 ton, T. 

1. Reduce 480 cwt. to tons.' 24 ions. 

2. Bring 76 qrs. to cwfc - . 19 cwt. 



\ 

^ 



ASOEMDIKO REDUOnOJT. 



1^1 



3,, Are 11^ oz.. equal to 7 Jfe. ? 
4, Reduce ^8 drains to ounces; 
iroife.toqrs. 
£340 f^ to tons. 
« 1792 oz. to cwt. 
*' 26848 dr. to qrs. 
« SS845 oz. to tons. 



o, 
6- 
7. 
8* 
9. 



« 



c< 



16 oz. 2 dr. 

6 qrs. 2 {b* 

IT. 

1 cwt 

3 qrs. 20 f^. 14 oz. 

1 T. and 5 oz. 



TED Y WEIGHT. 

24 grams (gr.) make 1 pennyweight, dwt. 
SOdwt. - 1 ounce, o«« 

12 oz. - 1 pound, 26. 



1. Reduce 96 oz; to pounds. 



2. 


« 


3. 


<( 


4. 


« 


5. 


ic 


6. 


« 


7. 


(( 



214 oz. to pounds. 
187 dwt^* to ounces. 
5760 grains to dwts. and to }^. 
486 srains to oz. 
145 dwts. to oz. 
963 dwts. to ft. 

AFOTHEOART WEIGHT. 

20 grains (gr.) make 1 scruple, 9. 
3 9 « 1 dram, 

8 3 ** 1 ounce, 

12? " 1 pound. 



8 ife; 

17 tb' 10 02- 
9 oz. 7 dwts. 

Mb. 

1 oz. and 6 gr. 

7 oz. 5 dwts. 

4 ft. and 3 dwts. 




1. Reduce 48 ounces to pounds. 
338 dranis to ounces. 
38 scruples to drams. 
185 grains to scruples. 
7498 drams to ft. 

288 scruples to ft. 
5760 grains to ft. 

25 scruples to ounces. 
2115 scruples to ft. 



2.^ 

3., 

4. 

5. 

6. 

7. 

8. 

.9. 



(t 

it 
tt 

€€ 
€t 
€t 



^ LONG MEASURE. 

3 barley coigns make linch, tn. 




12 m. 

3 ft. 

5J yds. 
40 per. 

8 for, 
69^ St. miles, or 
^ geographic miles 
360 degreesi 



(6 

€t 



1 foot, ft* 

1 yard, yd. 

1 pole or perch, pen 

1 iurlong,/|ir. 

1 statute miie, st.m. 

r degree, deg. 

1 circle, cir. 



i 



12^ ASCENDING KEPUOTION. 

NoT]Bd>— 3 miles make one league-«-»6 feet make 1 fatham-— 
4 iDches make 1 hand. 

245. To reduce yards to poles, and to reduce statute miles 
to degrees, divide by 5^ ana 69|, Pupils are g^etieralljua- 
abie to perform these divisions ; beqause, having in the assist- 
ants no directions how to proceed, thej cannot gtiessy how to 
divide bj the ^. Let them be informed, then^ thdt whenever 
there is a fraction as ^, or*}, or ^>jor any other, in the divisor, 
he must, previous to the division, reduce -that divisor into 
halvesi thirds, fourths, &c. &c. and likewise reduce the divi- 
dend into the same? so as not to alter the value of the quor 
tient. The remainder, if any, mudt be considered as halves> 
thirds, fourths, &c. 

Ex. Reduce 265,760 yds. to degrees. 

5^)265760 yds.' In order to divide by 

' 2 ^2 5|, I reduce tfcat divisor 

•— — ] to halves, and obtain^ 11; 

11 )531520 I likewise multiply the 

— — ' I L / dividend by 2, so as not 

4,0) 4832,0 perches. to change the quotient. 

■ The 69^ statute miles 

8) 1208 fur* must also be reduced to 

— halves, as well as the di- 

69|) 151 miles. vidend 151. The remam- 

2 2 der 24, are evidently 24 

_ halves, equal to 12 whole 

139 )302(2 deg. 12 miles. miles. 

278 ' , 



24 halvessB 12 wholes. 

1. Reduce 180 geographic miles to degrees* 3 deg. 

2. Reduce 1251 statute miles to degrees* 18 deg. 

3. Bring 280 perches to furlongs. ^ 7 fur. 

4. Are 556 furlongs equal to one degiee ? 

5. Are 5280 feet equal to 1 mile? 

6. Bring 31680 inches to furlpngs. 4 fur. 

7. Bring 66 feet to perches. 4 per. 

8. Bring 16^ feet to perches. 1 per. 

9. Bring 43200 geographical miles to circles. 2 cir. 

10. In 7040 yards how many miles ? 4 miles. 

11 . In 46^0 yards how many miles ? 2 miles 5 fur. 



^ 
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12. In 52 feet hoW many yards ? 17 yds. 1 foot. 

IS. In 2880 poles how many leagues ? . ^ 3 lea. 

OLOTH MfiASUHE. 

. 2i inches niake 1 nail, na** 

4 na. - 1 quarter of a yd; ^r. 
4 qfa. - 1 yard, yrf. 

Note.— 3 qrs. of an Atner. yd. make 1 ell Flemish, JB. f. 

5 . - . 1 ell English, ^. E- 

6 - - - 1 ell French, JB. Fr. 

1« Bring 40 quarters to yards. 10 yds. 

2. •' . 12 nails to quafcters. 3 qrs. 

3. '^ 27 inches to quarters* . Sqrs.^ 

4. « 135 quarters to English ells. 27 E. E. 

5. «« 162 inches to E. Fr. 3 E. Fr. 

6. " 248 inches to yds. 6 yds. 3qrs. 2 na. | in. 

7. " 56 nails to yds. 3 yds 2 qrs. 

8. " 95 nails to ells English. 4 E. E. 3 qrs. 3 na. 

9. « 1467 inches to ells Flemiah. 27E:F. Iqr. 

144 square inches (sq^ in.) make 1 square foot. 

9 sq.ft. - - • 1 sq. yard 

30:J sq. yds.f - t - 1 sq. perch 
40 sq. per. - - - 1 sq. rood 

4 sq. r. - - - - 1 sq. mile 

1. Bring 2^574 sq. acres to sq, miles. 4 m. 14^. 

2. '« 1,120 sq.p6r. to sq. acres* 7 a. 

3. " 58,080 sq. yds. to sq; acres. 12 a. 

4. " 164,592 sq. m. to sq. per.J 4 per. 6 yds. 

5. *' 1 6,940 sq. yds. to sq. acres. 3 a. 2 r. 

6. «< ^ 1,296 sq. m, to sq. yds* 1yd. 

7. " 360 sq. per.to sq. r. 9 r. 

8. <• 40,356 8q*feet to sq. r.J 3 r. 28 per. 7 yds. 

9. " 1,344,168 sq. in. to sq. per.§ 34 per. 8 yds. 6 ft. 



• Seeart 245. , ' 

t See thesam^ art* 

t Attend to the remaindei^. 
. $ This example cannot be solved hy ascending reduction. See the manner 
of doing it, (compound division, art. 267) which way is always the surest, 
when the subdivisions of the integers contain fractions, as 1-2, l-rS, 1-4, Sco. 



i 
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7.92 In. » 1 link. 



16 sq. poles » 1 sq. chain. 



25 links ISP 1 pole. 10 sq. chai^ ts^ 1 acre sq. 
4 poles ? ^ u - 
or 100 links S = ^ '^'*''*°-l 

1. Reduce r56 links to chains. 7 ch. 2 poles. 

2. " 75 links to poles. . 3 poles. 

3. " 7,128 inches to chains. 9 ch, 

4. " 1,184 sq. poles to sq. chains^ 74 sq. chains. 

5. " 1,232 sq. poles to sq. acres. Zsq^a. 7ch* 

6. *< 3,260 links to chains. 32 chains 2 p. 10 links. 

CUBIC OR SOLID HEASUilE. 

1728 solid inches make 1 solid foot. 

27 sol. ft. - - - - 1 sol. yard. 
40 feet round timber, ? - . - ^ . 

50 feet hewn timber. J " " * t***^ ""^ ^'''^ 

'''^t'b^^S;;!/^L^Ve?ftf 1 <=^ 

246. NoTE.^ — ^To calculate the contents of a solid body, 
multiply its length by its breadth, amLthii product by the 
thickness or height. 

1. Thus, to find the solid contents of a room 12 feet broad, 
15 long, and 11 high; multiply 12 by 15 » 180, and this 
product by the hei^t 11, which give 1980 solid feet, for the 
solid contents of the room). If now, I wish to know how raanj 
cubic yards that room contains ) since it takes 27 «olid feet 
to make 1 solid yard, I divide 1980 feet, by 27, and find 73 
yards, and 9 feet over. 

2. In a pile of wood 96 feet long, 5 feet high,, and 4 wid^* 
how many cords ? , 15. 

3. What are the contents of a load of wood 5 feet long, 5 
broad,and5 high? 125ft. 

4. Bring 512 feet to cords. , 4 cords. 

5. " 694 feet to cords. 5 cords 2 yds. 

6. Is a pile of wood 7 feet long, 6 broad, and 3 feet high, 
equal to 1 cord ? Not by 2 feet. 

7. How many cords of wood can I put in a cellar 17 feet 
long, 14 wide, and 9 high ? 16 cords and 94 solid feet. 

LIQUID MEASURE. 

4 gills (gi') make 1 pint. 

2 pts. - - - 1 quart. 

4 qrts. - - - 1 gallon. 

63 sail. - - - 1 hogshead. 

2 hhds. - - - 1 pipe or butt. 

2 pipes or butts - 1 tun, T. 
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NoTB l.-^In Penosylvaiiia, 16 gall, mako a i barrel— «S1| 
galK 1 barrel — 42 gall. 1 tierce— 64 gall. 1 double barrd— 
84 gall. 1 puncheon. 

Note 2.-*-In the eastern states, 10 gall, make an anchor of 
brandy, (anc.) 18 gall. 1 runlet> (run.) 

1. Bring 10 pipes to tuns, 5 tuns. 

2. ^* TS6 gallons to hhds. 12 hhds; 30 gall. 

3. «< 163 quarts to gallons. 40 gal. 3 qrts. 

4. « 201fi pints to tuns. 1 T. 

5. « 384 pints to hdif ba^rreU. 3 half bar. 

6. « 288 gills to gallons. 9 gall- 

7. « 3584 pin,ts to double barrels. rdoub.bar. 
^. ** 524 pints to anchors. 6 ahc» 5 gall. 2 qrts. 
9. In 1888 qrts. how maaj pipes> tierces, and anchors ? 

. 3 pipes, 2 tier. 1 anc. 

2 pints (pts.) ittake 1 quart. 

8 qrts. ^ - 1 peck. 

4 pe. - - 1 bushel, 6m. 

1. Bring 7S pecks to bushels. 18 bu. 

* 2. ** 112 quarts to pecks. 14 pe. 

3. " 19 pints to quarts. 9qts. Ipt. 

4. " 96 pints to peeks. 6 pe. 
5.. •* 64 pints to bushels. v 1 bu. 

6. " 47 pecks to bushels. llbu. 3pe. 

7. ♦* 18 pint^ to half pecks. 2 half pe. 1 qrt. 

8. « 518 pints to bushels, 8bu#3qrts. 

NSW ENG];.AN]> DENOMINATIONS. 



2 pints make 1 quart 
2 qts. - 1 pttttle. 
2 pot. - 1 gallon. 
2 gall. - 1 peck. 
4 pecks ' 1 Dushel. 



2 bu. make 1 strike. 

2 str. ■ ^ 1 coom. 

2 CO. - 1 quarter. 

5 qrs. - ^ 1 wej. 

2'wey8 - 1 last. 
4 quarters make 1 chaldron. 

1. Bring 32 quarters to lasts. 3 lasts 2 qrs. 

2. " 24 bushels tp quarters. 3 qrs. 
S, « 488 gallons to bushels. 61 bu. 

4. <♦ 125 pottles to pecks. 31 pks. 1 pot. 

5. '< 1 12 pints to gallons. 14 gah 

6. << 640 gallons to lasts. 1 last. 

7. '* 192 bushels to chaldrons. 6 ch, 

L 2 
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8. Bring 2^056 gailons to lasts. S lasis> 9. qts. 1 bu* 

9« << 124 pints to pecks. 7pe.6qtfi. 

TIME. 

60 seconds (sec. or '■) make 1 minute. 

60min.O - - - - 1 hour. 

24 h. - - - - - - 1 day. 

7 d. - - - - - - 1 week. 

52 weeks, 1 day, 6 hrs. ; or 365 days > ^ ym^ 
6 hrs.; or 12 months, make > ' 

1. Bring 72 months to years. 6 years. 

2. « 468 weeks to years, at the rate of 52 weeks per 
year. _ "9 years. 

3. Bring 168 days to weeks. 24 w. 

4. « 40,320 minutes to weeks. 4 w. 

5. <' 591,480 seconds to days. 6 d. 20 hrs. 18 min. 

6. " 2,678,400 seconds to weeks. 4w. 3d. 

MOTION, Ok OIRO;.E MEASURE. 

60 seconds (") make 1 minute, (') 

60 minutes - - 1 degree, (**) 

30<> - - - - 1 sign, (sig.) 

12 sig. or 360<> - - 1 circle. 

1. Bring ISO** to signs. 6 ^igns. 

2. ** 420 minutes to degrees. 7 degrees. 

3. «< 21,600 ' to circles. 1 circle. 

4. In 211 degrees how many signs ? 8 sig. 1 des. 
. 5. Reduce 6,486 ' to signs. Ssig. 18o6v 

6. " 100,440 " to degrees. 27** 54'. 

247. Grindstones are sold by the tk^ ciibic foot, commonly 
called a stone, and the contents are^ound by the following 

RUI.E. . \ .s 

To the whole diameter add half of the diameter; multiply 
their sum by the same half, and this product by the thick- 
ness. 

As the dimensions are generally given in inches, you must 
divide this product by 1728, the number of inches in a cubic 
foot, and the quotient will give the answer. 

£x. 1. How many cubic feet in a grindstone/ 34 inches in 
eter, and 4 inches thick ? 




' ASCEMDI«<^ HEDUCTIOK. ' 127" 

34 in. diameter^ 

17 in* half diameter. 

Multiply by 17 the half diameter. 

357 
51 

Multiply by 4 the thickness. 

1728)3468(2 solid feet+yfe. ' 
3456 

\ "' ' -12 ;'. '^ -.' '. . ,.'■-■ 

2. What are the contents of a grindstone 36 inches diame^ 
ter and 4 inches thick ? 2^ cub. ft. 

3. How many cubic feet in a grindstone 24 inches diame- 
ter and 4 inches thick? 1 foot. 

Note 1.— When required to divide money of one denomi- 
nation into seteral coins of different valuesj» but each in equal 
number : . 

1st. Reduce each sort of coin into the lowest denomination 
mentioned, and add them together for a divisor. 

2d. Reduce the giyen money to the same denomination, for 
a dividend. . / 

3d. Divide, and the quotient, will be the required number. ^ 

NoTB 2. — ^Observe the same directions for weights and 
measures. 

504 dollars are to be divided between a mother, her son 
and her daughter, sq. that for every quarter of a dollar eiven 
to the daughter,: the boy is to receive half a dollar, and the 
mother one dollar; how much will each receive ? 

Here the lowest denomination mentioned being quarters, I 
say, , ^ 



1 dollarsB4 quarters. 


8 504 


1 « 2 « 


4 


i "1 " 


^ 


- <« 


7)2016 Dividend. 


Divisor 7 quarters. 






288 quotient or required 



1 
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nuinbeiv-i. e. 288 dollars for the mother — S88 halves for the 
son, and £88 quarters for the daughter. 

How many crowns of 5s. each, half crowns, and shillings* 
are in equal number, in 2792. 136. ? 658. 

PROMISCUOUS QUESTIONS. 

How many dimes are there in 60 dollars ? 

How many shilling are there in H pounds f 

How many pence in 220 shillings ? 

How many Quarters of a cent in 10 cents ? in 15 ? in 18 f 

In 72 pence now many shillings ? How many in 204 ? 

How many pence in 144 shillings ? 

Bring 72 naif pence to shillings. 

How many pounds in 2 to.ns ? in 4 ? in 7 ? 

How many pounds in 64 ounces (aroir. weight) P in 128 ? 

How maiiy ounces in 24 pounds ? 

How many scruples in 15 drams ? in S.drams ? in 12 ^ in 9 ^ 

How many drams in 60 scruples I in 21 ? in 45 P in 93 ? 

How many pennyweights in 96 grains (troy) P in 72 ? 

Bring 5 pennyweights to ounces T 

How many feet in 1 mile ? in 2 ? in 8 ? in 9 P in 11 ? 

How many yards in 86 feet ? in 42 ? in 96 ? in 38 ? in 74 ? 

How many inches iii 1 foot ? in 7? in 12 P in 11 Pin 9? 

How many half inches in ,10 feet ? in 4 ? in 25 ? 

How many rods in S3 yards ? in 44 ? in 55 ? in 99 ? in 102 ? 

How many yards in 8 Quarters ? in 11 ? in 12 P in 23 I 

How many inches in 4 half yards ? in 6 P 

How many inches in 1 quarter of a jard ? in 3Mn 9 ? 

How many quarters in 16 yards ? in ^0 ? 

How many hours in 1 week P in 3 ?,in 7 Hn 52 ? 

How many pecks in 1 bushel ? in 4 ? in 6 ? in 15 ? 

How many bushels in 38 pecks ? in 40 ? in 90 ? in 72 ? 

How many quarts in 1 bushel I in 5 f in 9 f in 12? 

1. In 15 pieces of cloth, each piece So yards ; how n^any 
French ells? 200* 

2. How many lockets, each io weigh half an ounce, will 
4560 grains of gold make ? IQ* 

3. If 22 acres, 2 roods, are sold at the rate of 17s. per rood, 
how many six-pences, will it take to pay for them ? 

3060six-pences. 

4. If I buy 5 hhds. and | a batrel of whiskey at the rate of 
1 dollar for 6 gallons ; how much must I pay ? 255«16f . 

5. How many cups, each of 11 oz. wilfl9lb. 3 oz. silver 
mfkt ? 21. 
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6. A teacher in Boston^ asks his pupil, how many pounds, 
dollars and shillings, of each an equal i^atnb^r, there are in 
54 guineas, each ivorth 28 shillings f 56. 

7. What would be the answer in Pennsylvania, where the 
dollar is worth 7s. 6d. and the guinea S5s. r 56, and 9s. over. 

8. If a druggist sell 7 j^S ^ 4 J vermillion at Sd, a dram ; 
what will be the amount in pounds, shillings, &c« ? ^L 6$. Sd* 

9. If a tavern keeper sell half a barrel of beer at the rate 
of 6i cents a pint ; how many/dollars will he reeeive ? pS. 

10. And likewise a barrel of brandy at 6^ cents per gill ; 
what will he receive ? and what will he clear supposing he 
gave ^1»50 per gallon. ? He will <ilear S515.75. 

11. In 17 cwt. 1 qr. 61b. how many parcels, each of 34 
pounds? A7» 

' 12. Required the number of turns a wheel 18 feet 4 in. ib 
circumference will make, in running 150 miles ? ^ 43,20p. 

13. Imported from Rotterdam, 46 bales of linen, eaclv 
containing 24 pieces, and each piece 42 ells Flemish : how 
many yards is it f 34,776 yds* 

14. How many lings each weidiihs 5 dwt. 7 gr. may be 
made of 3 lb. 5 oz. 16 dwt. 2 gr. of gold ? 158. 

15. How many dozen of gallons, quarts a^iid pints, of each 
a like number, will be required, to draw oflfa cask of win» 

- containing 165 gallons ? 10 doz. 

16. If a ship's cargo be 250 pipes, 130 hogsheads, and 150 
half ditto ; how many gallons in all I And allowing every 
pint to be a pound, what burden was tte ship of ? 

44,415 gal. 158 T. 12 C. 2 qrs. 

17. In 86)400 turtis of a wheel 18 ft. 4 in* in eirc^mfereoeey 
how many miles ? 300, 
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COMPOUND ADDITION. 

248. To perform this operation^ place the same denomina- 
tions under each other, in different columns ; add the lowest 
denomination, set the sum under, if less than 1 of the next 
higher; but if more» reduce it to the higher denomination, 
and merely set down the overplus or remainder, if any, or 0, 
if nothing remain ; and carry those found, to the next column, 
to be added to those it contains ; and so on, till you coiae to 
the integers which are added as usual. '^ 



^ 



1. 41. 35. 


Zd. 


• 16 14 


7i 


£4 18 


Hi 


75 15 


H 
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After placing pounds under pounds^ 
shillings under shillings, pence under 
pence, and farthings under farthin^^ I 
begin by addding the lowest denomina- 
tion viz. the farthings ; and as there are 
but 3 farthings, iEi sum not equal to one penny, I s^t down 3 
under the column of farthings. Finding 24 pence under the 
2d column, I convert them into shillings, by dividing by 12 ; 
and as there are 2 shillings and no overplus, I «&.t down 
under that row, and adding the 2 shilling to the column of 
shillings, I find 52 shillings ; which, being reduced to pounds, 
give 2 pounds and 12 shillings ; I set down 12 shillings, and 
adding the 2 pounds to those already given, 1 find 121. So 
that the whole sum is 121/. 12s, 0|rf. 

2. Add 71. 2s. 4e«*— 33/. 19s. 9Je/.~88/. 18s. Sd.—77l 17$. 
7^d. 

^3. Sum up lOJ. 10s, 10|4*— 78J.--^0/. 6s.--0s. 2JA— 147L 
2rf. 

4. Add 271. 9s. ejd.— 183/. 18$. lUd.— 19«. i(l.~19/. 19s- 
ll|i. 

5. Bought 1 watch for 3/. 14s. 9(/.*-*-a seal, 2/. irs. 6^2.-— a 
key, 1/, lis. GcT. —-S rings, each 9s. 1(4</-— how much must I 
pay for the whole ? Ans. 9/. ISs. 4|rf. 

6. The price of a«ide-board beihg322. 15s.— of a carpet 
13L 4s. 9^4.— of a looking glass 7/. 7s. 7|£f.-r-of 2 tables, each 
AL 18s. 10(f.^-of 6 chairs altogether 8/. 14s. iljcf.-— what is 
the value of the whole ? 72/. Os. ^d. 

7. A man owes his baker seventeen pounds, six-pence and 
two farthings; to his grocer, thirtv-eight pounds, two shillings 
and three farthings — tct his butcher twenty-nine pounds five 
shillings — to his milk man l42 shillings, ten-pence and two 
farthingsj what is the amount of the wnole ? 91^ lOs. 0^. 

TROY WEIGHT. ^ 

lb, ox* lb. . ox. dwt. . ' V). ' ox. dwt. gr. 

1. 3 7 2. 16 10 18 3. 104 11 16 8 

26 4 29v 7 12 2 14 22 

80 11 37 3 19 9 19 17 

IS -9. -■ -r — . -— — ' ■ 

124 7 
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4. What U the saia of fort j-t wo pounds and twenty graina 
—nine ounces^ fifteen pennyweights — three pounds sixteen 
pennyweights and twenty one grains— ^ix ounces and eleven 
grains ? 46 lb. 4 oz. 13 dwt. 4 gr. 

5. Bought several pktes weighing 19 lb. IQ oz. 16 dwt^— 
tumblers, weighing 3 lb. 9 oz. 12 dwt. 17 gr.— -spoons weigh* 
ing^lb. 11 oz. 9 dwt. SQgr.r-forks^lb.Ooz. 18 dwt. J 6 en 
'-r^nd a cream cup, weight 11 02. dwt. 10 gr.— >what is the 
weight of the whole? ^9lb* Toz. IrZdwt 15gr. 

'■ ■' ■ ■ . ' ■ ■ ' ^ ■ ^ ' 

AVOIRDUPOIS WEIGHT. « 



T. cttrt. 


qrs. 


T; cwt qrs. 


lb. 


CUft, 


qvs. lb. 


0^. 


dr. 


1. 50 14 


2 


2. 5 1 


18 


3. 12 


2 18 


14 


12 


7.2 18 


3 


27 18 


26 


7 


22 


10 


7 


1 7 


1 


10 r 3 


11 


18 


3 4 


15 


15 


16 19 


2 


7 19 2 


20 


19 


3 2r 


11 


9 


142 







- 


• 


/ ' - 







4. Add 16 tons, 15 cwt^and 6 pounds— 18 cwt. 3 qrs. and 
20 pounds — 15 tons 1 qr. 13 Ib.^— 3 tons 14 cwt. 12 lb. 

Ans. 36 tons 8 cwt. 1 qr. 23 lb. 

5. Add 3 qrs. 21 lb. 11 oz.^ 7 cwt. 171b. 14 oz and 8 dr. 
-rl2 tons 19 cwt. 1 qr. 8 dr.— 13 tons, 15 cwt. 24 lb* 10 oz. 
15 dr. — 6 lb. 7 oz* 8 dr.^-3 qrs. 7 0^6. 12 dr. \ ^ 

Ans. 27 T. 13 c^t. 1 qr. 15 lb. 4 oz. 3 dr. 

6. A man bovight 4 lots of hay ; the 1st weighed 5 tons, 
12 cwt. 1 qr. 16 lb.— the 2d weighed 1 toUi 17 cwt. 3 qrs. 
26 lb. — the 3d weighed 19 cwt and 12 lb. — and the last 18- 
tons 3 qrs.— What was the weight of the whole ? 

26 ton^ 10 cwt. qr. 26 lb. 

7. What quantity of hops iis there in 5 bagsV the two first 
weighing each 1 qr. and 25 lb. and each ortbe others 8 lb. 
8 oz. more ? ^ cwt. qr. 5 lb. oz. 

APOTUEOARIES WEIGHT. 



lb 


3 


3 


ft 3 


3 


9 


ft 5 


3 


9 


^• 


1. 6 


10 


5 


2. 9 


3 


1 


3. 2 11 


2 





16 


8 


7 


6 


7 


7 







7 


2 


14 


14 


8 


2 


1 10 


6 


2 


9 


4 


1 


8 


15 


11 


7 


2 6 


5 


1 


1 7 


2 


2 


12 



4. Add & pounds and 6 drams— 8 ounces, 4 drams, and 2 



^ 



id£ AOMPOUND ADDITION. 

scruples^**-?' pounds, S ounces^ 5 dramB--d ounces, 7 drains, 
and 17 gmina— S drams, 2 scruples, 18 grains. 

lOfe 1<)| 23 29 15 gr. 

5« Add 3 lb. 3 ounces— 2 pounds, 5 grains— 1 ounce* 6 

draai9, 2 scruples^ 12 grain8"«-6 drams, o grains-— 3 ounces* 

12 grains. ^Ib &f ^3 09 15 gr. 

LONG MEASURE. 

Deg* G>mm^ L,M. F, P. yd.JL in, be, 

1.^-^ 46 2.~8 1 6 27 3.-7 2 10 1 

6 32 2 4 34 2 2 8 2 

1 56 5 5 5 3 1 11 

16 . 37 4 1 3 20 8 91 



i^^i." 



4. Add 7 degrees, 14 geographic miles— -^l degree, 50 gee- 
gfaphic miles-<-42 geog. mile s-r-3 degrees, 17 geog. miles. 

13 de^. 3 geog. miles. 

5. Add 16 leagues, 1 milet 4 fiirlon&s*— 2 miles, 17 poles — 
14 leagues, 2 miles-^7 furlongs, 31 poles— 2 leagues, 36 poles 
—1 mile, 17 poles— -3 leagues, ^ furlongs. 

37 lea. 2 m. 2 fur. 21 poles. 

6. A waggon travels 32 miles, 3 fur. in one day — ^tlie next 
day, 40 mil^ and 28 poles — the two following days, each, 36 
miles, 5 fur* 10 ps. How far will it be from the place of de- 
parture? \ 

7. Add 3 yds. 2 feet, 7 inches— 2 feet, 10 inches, and 1 
barl. corn — 7 yds. 9 inches— 8 inches, 2 barl. corns — 8 yds^— - 
1 foot, 3 inches^-1 yd. 11 inches, 2 barU corns. 

22 yds, f. 1 in. 2 bar. 

CLOTH MEAST7RB. 

Fd. qr. ntti E.E. gr* na» 

1; — 6 3 2 2.-72 4 2 

17 1 1 8 3 3 

3 2 14 2 

14 13 19 1 



E. Fr. qr. na. E.F, qr, na, 

3.— 16 4 2 4^^77 2 3 

7 5 1 11 1 2 

92 2 3 35 ^ 

28 5 48 Q 1 



^ 



5. Add 12 yards 2 nails — 7 yds. 3qrs. 3na. — 19 yds. 1 qr. 
2 na.<— 3 qr^ 1 na^-^102 yds. 3 na.— 153 yds. 1 qr. 1 na. 

205 yds. 3 qrs. 



6. Add 13 V\: ells 3 na.— 27 f 1. ells 2 qr«. 1 na,— 12 Fl. ells 
1 qr. 2 na. 53 Fl. E. qr* 2 Ha. 

7. Add 6 B. ells 4 qr. 3 na. — 18 E. ells 2 na. — Q qr. 2 na. 
~r2 E, ells 1 qr. ' 97 E. E. 3 qts, 3 na. 

8. A merchant receirea 5 pieces of French cloth ; No. 1 
obntaitis 38 Fr. ells 3 qrs.— No. 2, 43 Fr. ells 5 qrs.— No. 3, 
4l Fr. ells 2 qr8.2na.^^No8.4 and 5, each 45 Fr. ells 5xirs.how 
much in all? . 215Fr.E. 2qrs. 2na. 

LAND MEAStTRE. ' 

Jl. R. P. yd. ft* in. A. n. P. 

I.— 12 3 27 2.-46 ^72 3.— -28 39 

18 1 36 70 3 48 20 r' 15 

14 20 12' 6 110 35 6 32 

22 2 18 25 5 88 31 4 20 / 



4. Add 25 acred^i 2 roods, 30 perches*— 401 acres, 3 roods 15 
per.-o89 acres 38 perches-T-17 roods^ 17 perches— 609 a^res^ 
1 rood/ 34 perches. 1130 A. 2 R. 14 per. 

5. Add 23 yds. 4 ft. lOOjntshes— 67 yds. 7 ft— 12 yds. 
82 in.— 6 ft 38 ia. 104 yds. ft. 76 in. 

6. A man dwns 4 lots of ground ; Nos. 1 and 2» each con- 
tains 18 acres, 1 rood, 28 perches— Nos. 3 and 4, each 1 acre, 
3 roods, 38 perches. How miich in all? 40 A. 3r. 12 p. 

OUBIO, OR SOLID MRASVRE. 

Cords, ft. in. yds. ft.- in. 

1.— 2 100 .608 2.— 14 22 151» 

12 64 :864 18 14 1700 

6 96 1292 4 26 1725 

17 125 1684 72 10 444 



y 

■•*■ 



3. Add up 16 cords, 75 feet— 21 cQrds,9^eet, 1240 inches 
—16 cords, 1152 inches— 18 cords, 98^<6et, 1246 inches— 48 
feet, 1710 inches. 73 cords, 62 ft. 164 in. 

4. Add 41 yards, 21 feet, 1206 inches.*-6 yds. 12 feet— 16 
feet, 1500 in.— 12 yds— 1714 inches. 49yds. 9ft. 964 in. 

5. In a lot of wood there are 42 cords, 114 feet, 678 inches^^ 
in anotKer, 17 conls, 28 fpet, 1612 inches; in another, 34 
cords, 1 10 feet, 1212 inches. How much in all ? 

94 cds. 126 ft. 46 in. 
M. . ■ . 



1^ COaCFOfJNP AODmON. 

LiqUID MEASURE. 

T,hhd^al, hhd. gaL qU gal. qt.pt ^ 

1.— 6 2 46 2.— 12 60 3 3.— 18 3 1 

8 3 52 ir 24 1 2 

4 2 18 8 52 2 13 2 1 

8 1 58 18 40 17 1 1 



4. Add 14 tuns, 42 gallons — ^3 hhds. 28 gal.<>-r-10 tuns, 2 
hhds. 47 gal.— 16 tuns, 1 hhd. 18 gal-— 28 tuns, 48 gal. 

70 tuns, hhds. 57 gal. 

5. AJd 6 gal. 1 qt. 1 pint— *-18 gal. 3 qts. — 28 ga). 2 qts. 
1 pt. — 3 qts. 1 pt. " ,. 

6. Bought 7 casks of wine ; the first two contained toge- 
ther, 46 gal. 2 qts. 1 pint— *the next two, 51 gal. 3 qts.— 
the next two, 48 gal. 1 qt. 1 pt.— and the last, 22 gal. 2 qts. 
1 pt. How much wine altogetner ? 169 gaU 1 qt. 1 pt. 

7. Add 4 gal. 2 qts. 1 pt. 3 gills— 3 qts. 1 pt. 2 gills — 
14 gal. 3 i^ts. 2 gills— 6 gal. 1 qt. 1 pt. 2 gills. 

26 gall. 3 qts. 1 pt. 1 gill. 

DRY MEASURE. 

Bu.pk.qt hu. pk, qti pt. pk. qU pt. 

X,—74 2 2 2.— 18 2 6 1 3.-5 6 1 

16 3 6 6 3 2 12 7 1 

2 15 26 1 7 1 19 3 

29 7 1 3 5 24 5 1 



4. Add 6 bushels, 3 pecks, 5 quarts— 2 pecks, 1 quart-*-18 
bus. 6 quarts — 32 bus. 2 pecks, 4 quarts — 50 bus. 1 peck, 3 
quarts. 108 bus. 2 pks. 3 qts. 

5. A,dd 68 bus. 2 pecks, 4 quarts — 31 bus. 6 qts.— 28 bus. 
1 pk. 7 qts.-^14 bus. 3 pks. 5 qts. 143 bus. pk. 6 qt. 

6. A brewer has 68 bus. 3 pecks of barley— -184 bus. 6 
quarts— 71 bus* 2 peeks, 5 qts. — 84 bus. 2 pecks, 6 quarts. How 
much in all ? 409 bus. 1 pk. 1 qt. 

TIME. 



^ 



r. 


m. 


t^. 


(f. 


h. 


min. 


' d. h,fn/hi. 


see, 


1^6 


5 


2.-2 


6 


10 


42 


3.— 6 7 14 


54 


• 7 


11 


5 


3 


14 


16 


9 22 45 


30 


2 


8 


1 


4 


20 


30 


15 19 36. 


42 


9 


9 


7 


6. 


23 


59 


7 4 7 


41 
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4. Add 6 years, 4 months — 5 years, 5 ratqiis — 7 years, 11 
months-— 12 years, 5 months. 32 y. 1 m^ 

5. If William 18 32 years, 3 months, 14 days— Henry 30 
years, 7 months, 22 days^ — Christopher 27 yiears, 26 days— *• 
Jervas 25 years, 10 months, 16 days ; what is the snm of their 
ages? 115y lOmo, ISdays. 

6. What day of the year was the 5th oi September, (9th 
month) 1785? the 248th. 

7- Mercury revolves round the sun in 87 days, 23 hours, 
J5 minutes, 37 seconds^Venus in 224 days, 16 hours, 49 
minutes, 12 seeorids— -the earth in 1 year, or 365 days — Mars 
in 1 year, 321 days, 23 hours, 30 minutes— *Jupiter in 11 
years, 314 days, 12 hours— Saturn in 29 years, 167 days, 5 
hours. What is the sum of all those revolutions ? 

45 y. 21 d. 8 h. 34 min. 49 sec. 

.MOTION^ OR OtaCLE MEASURE. 



8i. 


o 


/ 


e 


f 


tt 


m. 


o 


/ 


// 


l.~3 


18 


52 


2.— 17 


42 


30 


3— 2 


14 


25 


37 


4 


27 


46 


28 


6 


10 


8 


25 


50 


6 


7 


20 


30 


49 


52 


58 


9 


29 


59 


1 


8 


2 


15 


6 


2 


6 


10 


7 


12 


30 



4. Add 2 signs, 13^— 1 sign. A"* 15' 58"— 4 signs, 25^ 22"— 
21^ 19' 39''. 9si. 3^35'59". 

5. Suppose the sun in 1 month goes 29^ 50' 32"— in an- 
other, 1 Bign,.32''^in another, 1 sign, 1° 45' 50'' — ^in a fourth, 
1 sign, 27' 33". How much is it altogether? 

4 si. 2° 35' ^^". 
•Application, ' 

1. A man, at auction, buys of cloth, 17i. Ss. worth— of flan- 
nels, 20L 15s. 74(1.— of linen, 411. 6s. 4<l.— of silks, 18/. 185. 
7^. What is the whole amount ? 9SL 3s. 6|^. 

2. I am offered 12Z. 16s. 9rf. for ray horse — 6L 2s. for my 
saddle and bridle— »3L 17s. 4^({. for some harness* — and 62L 
18s. 10^. for my gig. If I sell all those articles, how much 
must I receive? . 85L 14s, ll|c?. 

3. If a silver plate weigh 2 lb. 9 oz. 14 d wis.— ^another, 3 lb. 
10 dwts.— ^nother^ 2 lb. lOoz. 18dwts. — and two more toge- 
ther, 5 lb. 3 oz. 12 dwts. What is the weight of the whole ? 

. 14 lb oz. 14 dwts. 

4. Bought 4 feather beds: one weighed 1 qr. 22^ Ib.-r^aa- 
other, 1 qr. 16 lb. — another, 2 qrs. lOJ Ib.^-and the fourtK^ 

1 qr. 26J lb. What was the wd^Vvtol l\v<b vi>wi\0. 1 ^Jt^^^v^V^- 



^ 
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5. A man ^IU§ 5 loads of har; the first weighs 1 ton, 
3 cwt. 17 lb.— ^ne second, 1 ton, o cwt. 1 qr. — the third and 
fourth together, 3 tons— the fifth, 19 cwt 2 qrs. 17 lb. What 
is the weight ^f all ? 6 tons, 9 cwt. qr. 6 lb. 

6. Lost at sea 4 hoesheads of sugar, weighing: the first, 
6 cwt. 3 qrs. 24 lb.— -toe second, 10 cwt. 2 qrs. 18 lb.— the 
third, 14 cwt. £0 lb.— the fourth, 12 cwt 2 qrs. What did 
thej all weigh ? 44cwt 1 qr. 61b. 

7. At the same time were lost, 5 casks of gin : con tuning. 
No. 1, 84 gal. 2 qts.r— No. 2, 63 gal. 2 qts. 1 ptg— No. 3, 
71 gal. 3 qts. — ^No. 4, 73 gal. 1 qt. 1 ptd— and No; 5, 7S gal. 
3 qts. 1 pt What was the whole loss r 372 gal. qt 1 pt 

8. A little boj wished to buy chesnuts; the man wno was 
selling them said to him : I have 5 quarts 1 p\nt in this bag- 
in that bag there are 7 quarts 1 pint— in the other bag, there 
are 7 Quarts 1 pint — and in that other b^, 3 quarts 1 pint. 
Now it YOU can tell me how manj pecks i hare, I wiH giye 
YOU. a pint of chesnuts. The boy answered 3 pecks: did 
he win the chesnuts or liot ? 

9. A merchant buys 3 pieces of carpet; the first contains 
84 yds. 3 qrs.— the second, 102 yds. 1 qr. 2 nails—- the third, 
98 yds. 2 qrs. 3 nails. How much did he buy altogether, and 
what is the amount at 6^ cents per nail ? 

Ans. 285 yds. 3 qrs. 1 na. ^Amt g 285.81^. 

10. A drug^st bought a lot of salts, of which he sold 3 
pounds, 10 ounces, 6 dran^s — then 4 pounds, 7 drams« 2 scru- 
ples — then 9 ounces, 5 drams, 1 scruple, 16 grains: he has 
yet 7 pounds, 2 ounces, 4 drams, 2 scruples^ 4 grains. What 
did it weigh at first? _ An. 16 lb. 

11. A grocer buys 4 bags of pepper; No. 1, weighs 1 qr. 
22 lb. 10 oz. 6 dr.— No. 2, 2 qrs. 161b. 13 oz. 8 dr.— No. 3, 
1 qr. 26 lb. 9oz. 14 dr.-^nd No. 4, 1-qr. 18 )b. 7 oz. 15 dr. 
What is the weight of the whole ? 8 qrs. lb. 9 o^. 1 1 dr. 

12. A man travels oo foot 21 miles, 4 furlongs, in one day— 
the next day he walks 22 miles, 5 furlongs, 22 poles^-the 
next day in a waeon he goes 31 miles, 6 furlongs, 32 poles— ^ 
the next day on horseback 40^ miles. How fiir is he from 
where he started? 116 m. 4 fur. 14 p. 

13. A farm consists of 6 inclosures; the first contains 42 
acres, 3 roods, 36 poles— rthe second, 36 acres, 2 roods 24 
poles— the thirds 45 acres, 1 rood, 38 perches — ^e fourth, 52 
acres, 2 roods, 28 perches — and each of the other two, contains 
£6 acres, 5 roods, 14 poles. How much land in all ? 

lai%« 231 a. 1 r. 34 p. 



'^ 
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• 

14. A man says to his son, a boy of 9 years 3^ months old, 
I was born en the 5th of September (9th month) 1785 ; when 
I was 5 years, 3 montlis, ana £5 days old I was sent to school, 
where I remained 11 years, 4 months. I then began to study 
nnr prof essiqn.Vand studied 6 years, 4 months, and 5 days; 
after exercising my profession during 5 years, 5 months, and 
38 days, you were born ; how old am I now? 37y. 8m. iBd. 

Id. In. a field there are 4 pilM^ of wood ; the first contains 
14 cords, 78 feet, 456 inches ; tne second, £7 cords, 115 feet, 
1600 inches ; the third, 16 cords, 124 feetr 1448 inches ; and 
the fourth, 18 cords, 74 feet, 864 inches. How much in all ? 

78 cords 9 ft 912 in. 

16. I have 4; boxes: No^l contains 9 solid feet, 1454 
inches; No. 2—1 cubic yard, 12 feet, 742 inches: No. 3 — 
1 yard 21 feet, 1700 inches ; No. 4^1 yard, 9 feet, and 1288 
inches.' They want to charge me freight for 5 cubic yards. Is 
that right ? 

17. If a star in 3 months, goes 2 signs, 24^ 15'-^in 4 other 
months, 3 signs ^^ 52' 45" — in 2 oSier months, 1 sign, 18* 
25' 15'' — and in 3 other months, 3 signs,21^ Q7' — has it ac- 
complished a whole revolution ? 



COMPOUND SUBTRACTION. 

249. Place the smaller number under the larger, so that 
the isame denominations shall be under each other ; then, 
beginning on the right, subtract the lower number from the 
one above and set down the remainde^r; pass them to the 
next denomination, and so on, till you have individuallv sub- 
tracted every denomination from the ot^e above it. cut if 
you cannot take the lower quantity from the one above, bor- 
row one from the next higher denomination, reduce it into 
the denomination you are subtracting from,; to this^ add those 
already given; subtract the under number from that sum, set 
down the remainder, and when you pass to the denomination 
from which you borrowed, count the number as 1 less.— If, 
when you are forced to borrow, there is at the next higher 
vdenomination, pass to the one above ; and if is there also, 
pass on to the next; and so on, till you can find 1 to borrow : 
convert that 1 into the next lower denomination ; take 1 out 
of these, to convert into the next one ; and so on, till vou 
come to the denomination you are subtracting from, and then 
act as already directed ; and when you come to the one^oM. 
borrowed from, count it as 1 \e^«. ^ 



ISft OOMFOUHS SUBTRACTION. 

^50. N. B.r^Every intervening is to be considered as 
equal to as many of its own denomination, less one, a:s will 
make one unit of the next higher order. Examples will ren- 
der this^ plain. 

After placing pounds, shillings and pence 
under pounds, shillings and pence, beginning 
on the right, I saj, 4d, from 8d. the remain* 
der is 4d; then 12s. from 12s. remains; 
29^. ffom 46L subtracted as in simple sub- 
ti^ction leave 19/. for remainder. 



Ist. 


L 8. <f. 

48 12 8 
£9 12 4 




19 4 


2d. 


48 7 5 
9 6 9i 







In this example I have |^ in the subtra- 
hend, and as I have none above, I must bor- 
row Id, which is equal to f ; I then take ^ 
from f and find | for remainder. Having 
borrowed id. from the 5, I have 4 left; 9d. 
cannot be taken from 4d. I must then bor- 
row ; but what shall I borrow ? 1 shilling, which ts equal to 
12er. ; to these 12^. adding the 4 1 have already, and frotn 
the sum 16, taking off 9cf. 1 find 7d, is left. From 7s. having 
borrowed 1, I must count th^ T only as 6; and having 6s. to 
subtract from it remaiq^ ; and 9/. from 4SL leaves 39/. 

J , In this example, ^ in the subtrahend, can- 

''d 3d r'l ^^^ ^^ taken from the J above ; I then bor- 
^ * g ig gf row Id. equal to |, this added to ^a=4> from 
^ this taking off J, | remain. I cannot take 8d. 
from 6d, I have then to borrow from the shillings ; but as 
there are none, I pass on to the pounds, and as I find no 
unit of pounds, I borrow 1 from the 3 tens, and leaving 9 
units with the 0, I convert the other one into 20 shillings ; 
out of these 20 shillings I borrow 1, convert it into 12 pence, 
and adding the 6 I already have, I obtain IQ pence, from 
which taking 8, the remainder is 10. Now from 19 shillings 
taking 18, 1 remains, and taking 9 pounds from 29^ the re- 
mainder is 20 pounds. 

I s d Ip this case, (No. 4) having no farthings, 

4th 10 0* liO peiice, no shillings, I borrow 1 from &e / 
* 6 14 6(f 2 pounds, and convert it into 20 shillings; 
*^ leaving 19 of lhese« I convert the other in- 
to 12 pence, an4 1 of these into 4 farthinffs, out of whjcJbL 
tgimg 2,^bi»re re^iain 2-— 6 peiic^ from 11, leave 5; 14 shil- 
lings from 19|^ leav^ 5 ; mi Q pojiinds from 9> leave 3< 



CIOUPOUVD SUBTEAOTIQK* 



IS 



I. s* im L- 8» d* I* $• dn !• s* d* 

; — ^ *g— ffmtn 5 3 ft ei. 15 ^ /» ^^jft Q- 8. 23 af 

I :^^ y^^ns^-, M/^^oA^^ ^^sA- 

\ 3^(^^ lu^C^^U^^. ^ ^ j^ d^^ 8hilliqgs,'6| pence.' 

; ^^iJ^U»^ uX A. ^^a/f-^ i^^^a^^tJ^.^ — 23i. 7«. S\d. 

\ Sc^/zrzi^^ ^A^^io^TtsL^rZ^- ^^^ 

\ /^.^^ ^ ^ ^ ^ ^' ^ 

i^. 10 dwt« 
6 lb. 2 QZ. 10 dwt. 



I 6 pence, from £4 

)| pence, from 200 

751. 16s. I0|cf. 

is, 17 shillings, 114 

752. 2s. oyl. 

nc 




/'./I.// 



■I 









.^, 



•3-//J;-f^ 










81b. lOoz. 15 dwt. 

T** . 4 oz. 17 dwt 2^r. 

^^Os. n>etal,and findaf- 

-, r^^*^ uch was lost in the 

"^r T 1 1 oz. 8 dwt. 22 gr. 

^ ling 6 oz. 14 dwt. ; 

fjiu^ » *"^ working them 

rJ ^ '^eig^^t *o be 1 lb. 2 

r !en add^d ? 

r* ^^1 1 02^ 4 dwt. 8 &T. 

y. . ^. . ^r. 16. ox* dr% 
1.— From 21 12 1 2.— 17 2 14 3.-3 21 14 7 
Tftke 6 18 3 4 1 19 23 14 12 



•-.^y^* ''•'* 



#• w • 



4, From 38 cwt. Sqrs. 10 lb. iT weight of a wagon load of 
hay,) subtract 17 cwt. 3 qrs. 22 lb. for the weight of the wag- 
gon ; how mDch hay is there ? 20 cwt* 3 qrs* 16 lb* 

5. From 7 cwt. 1 qr^ 20* 4b. take 2 cwt* ^^y»^ 
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6. From 2 qrs. 13 lb. 10 oz. take 1 qr. 11 oz. 12 dr. 

lor. I21b. 14oz.4dwt. 

7. A merchant who had 78 boxes of sugar, weighing to- 
gether 246 cwt. 2 qrs. 18 Ib.^-^old 49 boxes weighing 157" 
cwt. 3 qrs. 25 lb»— -How many boxes had he yet on hand ; and 
what was their weight ? 29 boxes* weighing 88 cwth 2 qr. 21 lb. 



5 3 9 

1.— From 115 2 
. Take 6 6 2 


1 3 3 ^• 
2.-8 5 14 

2 5 2 18 


3.— r 

5 16 



4. From 19 tb 8^1 45 take 16 ib 11 1 75. 2^8^55. 

5. From 35 ft 7 5 S 5 I 9 14^. take 14 fc 10 1 5 1 9 
19^. 20ib9g2529 15^r. 

6. From 7 5 take 2 ^ 6 5 and 14 ^. 4 5 5 3 29 6^. 

7. Bought -43 pf calomel; after giving 2 doses of 14 gr. 
each, and 1 dose of 16^,; how much have I left ? 

3309 16|^r. 





L.M* 


F. 


P. 




yds. ft. 


in. 


. 6.C. 


*■ 


deg. 


g.m 


1.. 


—From 20 2 


6 


31 


2. 


16 





2 


2 


3. 


7' 


12 




Take 14 2 

> 


7 


16 




4 


2 


10 


1 




4 


48 



4. From. 7 miles, 2 furlongs, 14 poles^ take 4 miles, 4 fur- 
longs, 4 poles. 2 m. 6 f. 10 p. 

5. From 2 leagues, take 5 miles, 6 fur. 7 poles. 1 f. 33 p. 
6i There is a piece of turnpike of 17 yards, 1 foot, 4 

inches to be made. John agrees to make 8| yards of it; how 
much will remain undone ? 8 yd^. 2 ft. 10 in, 

2/(fe. ^rs. na. EJS. qrs. na. E,Vr, qrs. na^ 
1.— From 15 2 2.-^22 4 1 3.— 19 2 2 
Take 6 3 ' 2 14 4 3 5 5 2 



4. From 16 yards, take 5 yds. 2 qrs. 2 nails. 10 y. 1 q. 2 n. 

5. A merchant sells 6 yds. 2 qrs. of flannel to A; 7 yds. 
3 qrs. 3 nails to B, out of a piece which contained 22 yds» 2 
qrs. ; how much remains to him P 14 y. 2 qrs. 1 n« 

6. From 24^ Englbh elU) subtract 15 yds. 3 qrs. 

5^ ^•^.XiJWls^ 



■^ 
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A JR. P. ^. A. R. yds. ft. in. 

I.— From 14 2 26 2.— 1 342 2 3.-14 3 42 

Take 6 2 31 , 500 10 8 100 



4. From 1^ t^cres^ 3 roods> take 96 acres> 3 roods, 24 
p^FcKes. 27 A. 3 R. 16 per. 

5. From 1 square mile> take 284 acres« 3 roodii ana 14 
perches. 355 A. R. 26 per. 

6. If, on a lot containing 888 square yards, 8 feet, I build 
on 109 yards^ 8 feet, 89 inches ; how much ground remains ? 

778 yds. 8 ft. 55 in. 

Cord. feet. yds. ft. yds. ft. in. 

1.— From 12 2.--rl2 14 3.— 40 24 1400 

Take 7 100 9 22 • 3£ 18 782 



4« From 3 loads of nmnd timber,^ take 1 load and 17 feet. 

1 load, 23 feet. 

5. A farmer delivers me 4i cords of wood, he was to have 
furnished me 7 cords and 82 feet; How much has he to bring 
yet? 2 cords, 18 ft. 

6. If, from a pile of stones, containing 27 yds. .14 feet, 340 
inches, you take 19 yds. 24 feet, 864 inches; how much will 
remain r 7 yds. 16 ft. 12Q4 iur 

7\tn hkd. gal. hhd, gal. qt. hhd. gal. qt. pt. 
1.— From 18 2 40 2.— 32 41 3.-9 18 
Take 14 3 52 7 51 Q 6 27 2 1 



4. From 1 hhd. take 52 gal. 2 qts. 1 pt. 10 g. 1 at. 1 pt. 

5. From 1 tun of wine, take 2 hhd. 20 gal. 3 qts. ; what rer 
mains? 1 hhd. 42 gal. 1 qt. 

6. A storek^per puts 58 gal. cordial into a cask ; th|e last 
time he draws, he finds only 3 gal. 2 qts. 1 pt. 2 gills ; how 
much had he sold before ? 54 gal. 1 qt. pt. 2 ^Us. 

■■^■^^■*' 
Bu. pk. qt. bu. pk. qt. pk. qt. pt. 

1.— .From 14 2 1 2.-27 3—5 5 

Take 8 3 6 12 2 4 4 7 1 



4. From 200 bus. 6 qts. take 87 bus. 2 pecks. 

/ . 1 12 bus. 2 pk. 6 c^ts. 

5. Subtract 18 bus. 3 pecks, 5 cvlka.ixwssLSLWsNiA* Y W^»- 
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6. A farmer brought 18 bus. 2 pecks of potatoes; after 
selling 9 bus. 3 pecks, and 6 qts., how nianj had he left ? 

8 bus. 2 pk. 2 qt 

7.* A bej picked up 5 pecks^ S qts. of chesnuts; he gave 
St qts. and 1 pt.^ his sister, and sold 3 pecks, 4 qts« to a 
neighbour ; how man j had he left ? 1 pk. 4 qts. 1 pt 



W, d* h, d* h* vHf d. h* in. sec* 

L—From 17 4 18 2.-27 8 53 3—- 54 It 40 15 
Take 14 5 21 21 12 50 37 6 52 46 



251. Note. — When years, months, and days are connect- 
ed together; to find the difference between two given dates ; 
after placing the less under the greater, if the lower number 
of day^ be greater than the upper, borrow 1 from the months, 
(lower number,^ count it for as many days as there are in the 
borrowed montn; take the lower number from it, add the 
difference to the upper number, and set down the amount; 
count the upper months as 1 less, and subtract as in the fol- 
lowing example. 

4. A man says, " my oldest son was born on the 17th of 
August, (or 8th month) 1804 ;~ my youngest, on the 12th of 
March, 1817,(3d naonth). What is tne difference of their ages?'* 

• As I cannot take 17 days from 12, 

«^o«*on ^t^r T % ^ borrow 1 from the 8, and as that 
pater, 1»17 3 i^ month is the month of August, (or 8th 
less, 1804 8 17 ^onth) which has 31 days, I take 17 
to a oa ^^om 3 1, and to the difference 14, add- 
ing 12, 1 set down the sum 26, and 
counting the upper months as 1 less, I borrow 1 year, equal 
to 12 months, and 2 make 14; taking 8 from it, I set down 
6, and find 12 for the difference of years. 

5. A person was born on the 25th of January, (1st month) 
- 1801 ; how old was he on the 22d of November, (11 th month) 

1818? 17y. 9 m. 28d. 

6. A man was born on the 15th of February, 1796 ; how 
old is be on the 14th October, (10th month} 1820 ? 

^3 y. 7 m. 28 d. 

7. A bond was given on the 27th May, (5th month) 1814 ; 
it is to be paid on the 9th Sept. (9th month) 1822 ; for what 
tixne must interest be calcnXat^d IYi^t^qxi^. 8 y^ 3 m. 13 d. 



'* 
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51.*' ' ' . ctr. SI. ** 
!• From 142 14 50 2. 7 15 20 3. 1 
Take 78 46 27 4 27 43 07 22 



4. A city is 47*' 12' 41" east longitude ; another is 39^ 37' 
15" ; what is their ditTerence of longitude ? 7^ 35' 26^' 

5' Philadeldhia being 75^ 8' W. longitude from London, and 
Boston 70** 52", what is their difierence of longitude? 4^ 16'. 

6. Pennsylvania being situated between 39** 43' and 42^ 
N. latitude; how many degrees is the southern from the 
northern boundaries ? * 2*^ 17'. 

7* When a planet has gone through 8 signs 22® 42' 13", 
bow far ia it short of a complete revolution ? 3 si. 7** 18' 47"* 



COMPOUND ADDITION AND SUBTRACTION. 



PROMISCUOUS E3^MPLES. 



• 1. A man owed me 14/. 14s*, he paid me 3{. 6s. 4(f., I then 
bough tof him for 5L 12s. 6d.; how much does he owe me yet? 

5/. 15s. 2rf. 
. 2. The distance from New York to Philadelphia was 
formerly as follows : from New York to Newark, 8 m. 7 fur. 
28 per.— from thence to Elizabeth town, 6 m. 3 fur.— from 
thence to Brunswick, 19 m. 6 fur. 31 per. — from thence to 
Princeton, 18 m. 4 fur. S3 per. — from Princeton to Trenton, 
12 m. 9 per.-— from Trenton to Bristol, 10 m. 2 fur. 25 per. 
and from Bristol to Philadelphia, 20 m. 1 fur. 14 percnes. 
Now, it is reduced, from Philadelphia to Powleshook, or Jer- 
sey citj, to 85 m. 3 fur. 22 perches, exclusive of the breadth 
of the river, which is found by measurement to be 1 m. 6 per. : 
how much shorter is the road ? 9 m. 6 fur. 32 per. 

3. A man buys a lot of ground which he sujpposes to con- 
tain 48 sq. yds. 4 ft. 80 in. after measuring it, he finds only 
45 yds. 6 ift. 112 in. ^ha.t is the deficiency ? 

2 sq. ydg. 6 ft. 12 in. 

4. Bought 4 bags of hops ; Nos. 1 and 2, each weigh 3 qrs. 
24 lb. ; No. 3, weighs 3 qrs. 17 lb. ; and No. 4, 3 qrs.— Among 
the whole, I find 1 qr. 21 lb. damaged ; having sold 2 cWt. 
2 qrs. 18 lb. how much have I on hand P 1 qr. 26 lb. 

5. Philadelphia is 75** 8' W, long, from London ; St. ^5^.. 
tersburg (Russia) is 30® 19' E.; v^\\^V.'\^ VJsv^ ^\Si«^^\i5^^^V\sswi^- 



f 
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tude between those two cities ; or in other words, how manj 
decrees longitude are there between them ? 105^ 27^ 

6. The loi|gttude from Paris to Constantinople being S6^ 
39'— and frotn London to Constantinople ^8^ 58' ; how can 
I find the difference of longitude between Paris and London; 
and what is it? 2^ IQ'. 

7. A, contracts for 15 cords of wood. He at one time re- 
ceives 3 cords, 48 feet; at another, 4 cords, 106 feet; at 
another % cords^ 100 feet ; how much must be yet. receive ? 

4 c. 2 ft. 

8. A farmer has ISO bus. 3 pecks of wheat in a granarj; 
85 bus. 1 pk. in another ; he sells 57 bus 2 pecks, and sends 

15 bus. 3 pecks to the mill ; how much has he jet ? 

132 bus. 3 pks. 

9. If I mil two drugs; 4 ft 7^ 65 19 14gr. ofeach^ 
and from the composition sell 7 ft 8^651 3 l^gr.; 
what remains ^ lft6§ 6^5 13 ISgr, 

10. If, from a load of round timber, 7 feet, 1248 inches are 
found rotten ; what will be the remainder ? 32 ft. 480 in. 

11. A manufacturer finishes 3 pieces of grej cloth; two of 
them contain each 31 yds. 3 qrs.—and the other 35 yds. 3 qrs. 
He sells in the first place, 15 jrds; in the second place, 42 
yds. (|rs. 2 nails. He says he has yet 42 yds. ana 2 nails. 

^ Is he right \ 

12i Tne revolutionary war in America, began April 19th, 
(4th month) 1775, it ended January 20th, (Ist month) 1783 ; 
how long did it contiuue ? 7 ^. 9 mo ,1 il. 

13. The planet Venus revolves round the sun in 224 days, 

16 hours, 49 minutes, 24 seconds ; and Mercury, in 87 days, 
23 hours, 15 minutes, 53 seconds; what is the difference of 
their periodical revolutions ? 136 d. 17 h. 33 min. 31 sec. 

14. A merchant deposits in bank, two thousand, six hun- 
dred dollars ; afterwards three hundred and forty-seven dol- 
lars, forty three cents ; he then draws out one thousand, four 
hundred and eighty -nine dollars, fifty-nine cents; he then 
puts in seven hundred and ninety -four dollars, fifteen cents ; 
draws out again, two thousand, eight dollars ; after which, he 
says he has in bank, a balance of two hundred and forty «• 
three dollars, ninety -nine cents. Is he correct I 

15. 1 give old silver to a silver-smith, weighing 14 o'z. 15 
dwt. 9 gr. he returns articles weighing 1 lb. 9 oz. 18 dwt. 
l^gn; what is the difference of the two quantities ? 

7 oz. 3 dwt. 3 gr. 
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COMPOUND MULTIPLICATION. 

S5S. Compound multiplioation teaches to multiply num- 
bers (Consisting of several denominations, by numbers con- 
sisting only of one. 

When me multiplier does not exceed 12, M%rk bj 

RULE 1. 

253. Place, the multiplier under the lowest denomination 
of the multiplicand, then, multiply successive] j each deno- 
mination of nie nkuit^licand» by tne multiplier ; teduce each 
individual pmduct to the next higher denomination ; carry 
the quotient to that denomination » and stet down the re- 
mainder under its respective column. 

PAOO^. : 

£54. Double the multiplicand, and multiply it by half the 
multiplier. 

bxampLbs. 

HONET. 

I* $• d» L s. d, L 6» d* 

1.— 4 8 7i 2.— 14 16 91 3.— .12 16 9| 
8 7 4 

85 8 19 103 ir' 6| 51 7 3 

4. 5 pounds of tea, at 7s. 6(l. Ans, 12. 17s. 6d» 

5. 7 ealions of brandy, 145. 8c{. 5 2 8 

6. 6 barrels of beer, 1^ 12s. 7ii. 9 15 9 

7. 10 hundred weight of iron, IL 9s. 9|4{. 14 18 1| 

8. 9 cheeses, \L 13s. 5d* 15 9 

9. 12 quintals of fish, l8s. 4^({. 11 OS 

10. 11 pounds of carmine, 2L lis. lid. 28 11 1 

11. 8 bushels of wheat, 6s. 8d. 2 13 4 

WEIGHTS and measures. 

T.ctot.qrAh.dr, Ih. ox* dwt.gr. iib ? 5 9 ^« 

1.— 2 15 1 22 15 2.^5 11 17 8 3.-2 9 7 2 14 

6 3 8 



X. M.fur. P. yd. ft, in, yd. qr. na. BE. qr, neu 

4.^8 2 6 26 5—14 1 9 6.— 18 3 2 7-p- 28 4 3 

5 9 12 t 
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vlf* 

8.-3 


A. 

520 
11 


A.ILT. T. hhi. gal. qt.pU 
9.— 14 S 38 10.~r 3 51 3 1 
10 5 



OaL qt. pt giUs, sq^yd*. fti in* eub*yd. ft. in. '• 
11.— .8 2 3 12.— 4 7 112 13.-17 24 1414 > 

4 6 12 



B%.p1c.qt. w.^A. h. viin. 89C. 

14.— .7 2 6 15,-3 6 19 43 54 

9 r 



m£> 



To Multiply by PracHonel parts, as I, |« |, ^4;. 

255. Rule.— Multipl J the ^riee by the upper figure of the 
fraction, and divide the product hj the lower, for the answer. 

This h evident, from what we have already said on the 
multiplication of fractions, (art. 164») and although compound 
divisitm is to be performed, it is so simple, that we do not 
hesitate to offer this rule previouslj to the introduction of 
division. 

EXAMPLES. 

1. What will I of a yard of cloth be worth, at ^ 12s. 8 A 
•perjard ? 

{• s. d. 
2 12 a 

3 upper number or numerator. 

Denominator 4)7 18 

1 19 6 

To divide the product 7L I85. by 4, 1 say : 4 iiito 7 pounds 

foes once, and 3 pounds over ; I set down 1 , ^nd reducina; the 
remaining pounds into shillings, and adding the 18 shillings 
I already have, I obtain 78 shillings, which bein^ divided by 
4, give 19 shillings for quotient, and 2 shillings for re-? 
mainder; these being reduced to pence, are- equal to 24 
pence, dividing them by 4, 1 find 6 pence. 
£S6. JVoTE.- When the numerator is 1, merely divide the 
give(i price by the denommaloT. 
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2, What 18 1 of a yard of silk velvet at IL 10s. per yard ? 

L s, d, 

* . 4)1 10 

, 7 6 

3. |.4>f a yard of cambric, at 17s. per yard ? QL 6s. 44rf. 
'4. I of 1^ yard of cloth, at ^L 6s. per yard ? 1 18 

5. f of a yard of merino trimmlpg» at 3s. 44. ? 0; 2 1 

6. I of I yard of niulmulU at 2/. 7s. 4d. per yd. ? 1 15 6 

7. J of a yard of fine linen, at 8s. 6d. per yd.? 7 5^ 

8. I of a yard of silk velvet, at 11. 13s. 2i. ? 4 1| 

9. I of a yard of fine lace, at g2.50 ? gO 93| 

When the multiplier exceeds 12, and is the product of two 
factoids or numbers in the ihultiptication table, work by 

RULE 2. 

Z57. Multiply the given price by one of said factors^ an^ 
the product by the other. 
Paoor.— Change the factors. 

■ EXAMPLES. 

L 8» ' d, I, s. d, 

l,-irl8 yd. at 1 12 5 J ? 18=6x3 Proof 1 1£ H 

6 3 



9 14 9 4 17 4J 

. 3 6 



29 4 3 29 4 3 



■^■•••■^ 



2b 16 yards silk, at 4s. 9i 3£. 16s. Orf. 

3. 14 casks wine, at 3/. 2s. Q\d. 43 15 7 

4. 45 pair shoes, 7^. 6d. 16 17 6 
|t 100 gallons brandy, IC 9s. 8|d. 148 12 11 

6. 63 yards cambric, 9s. 3rf. 29 2 9 

7. 56 barrels of flour, each con taininglcwt. 3 qr. 98cwt., 

8. 84 pieces of galoon, each containing 31 yards, 2 quar- 
ters, 2 nails. 2656 yd. 2 qr. 

9. 3 dozen fowls, at 3s. 9(1. a pair. ^L 15s. 

10. 120 casks of wine, each containing 42 gallons, 3 quart9^ 
1 pint. 514.^ '^^ 
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▼T-nefi the multiplier is not tiie exact prodttctof two taba- 
lar numbers^ use 

RULE 3. 

£58. Multiply by the two numbers which come nearest to 
itf and bv the denciency or excess, multiply the multipli- 
cand, lliis third product added to or subtracted from the 
second one^ will give the answer. 

EXAMPLES. 

1. 4?7 yards baizej at 4s. 7d. per yard* • 

4f *s9x5+2 47«8x6-7.1 

\* s* d* I, s» d» 

4 7X2 4 7 

9 8 



2 13 
5 


1 16 8 
6 


10 6 3 
+ 9 2 


-11 

— 47 


10 15 5 


10 15 5 



The one may serve to prove the other, or elffe, change the 
factors. 

2* 37 bushels of cofb, at 48. lid. Ans. 92. Is. lid* 

3. 51 pounds of tea, at 3.9. 6(1. 8 18 6 

4. 23 J barrels of fish, 2i. 4s. 7d. 52 7 8§ 

5. 57} gallons of rum, 4s. 2irf. 12 1 11| 

6. ISO yards of cloth, 2Z, 3s. 9d. 284 7 6 

7. 31 pteces of cambric, 3L 13s. 4A 113 13 4 

8. 125| yards silk, 5s. 7(1. 35 2 1* 

9. 17 doses of medicine, each* containing 3319 14 ^t*. 

7|451918-r- 

10. 119 demi'johns, each containing 1 gallon, 3 quarts, 
1 pint. 223 gal. qr. 1 pt. 

When the multiplier is greater than the product of any two 
tabular numbers, use 

RULE 4. 

259. Multiply by as many tens, less one, as there are figures 

in the multiplier; then multiply the last product by the left 

hand Sgure of the multiplier ; again, multiply the multipli- 
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cftnd by the iimts of the mtiltiplier; afterwards the pre 
of the first ten, by the tens of the multiplier, &c. plac< 
several products as in addition, and sum them up foi 
answer* ^ 

£XAMPL£S.. 

1. What will 364 yards of lace cost, at IL 7s* 8df. 

1 7 8x4> units of multiplier. 
10 



Product of 1st ten 13 16 8x6, tens of multiplier* 

10 



138 6 8 price of 100 yards. 

3 hundreds, of multiplier 

415 price of 300 yards. 

5 10 8 price of 4 yards. 

83 price of 60 yards. 

Ans. 503 10 8 price of 364 yards. 



% 23751 gallons of molasses, at 35. 5\d. 

L $• d* 

3 53x5 and by | 
10 



I 


14 


7 X7 
10 


17 


5 


10 
10 


X3 



172 18 4 
2 



345 16 

17 

12 2 

51 17 

1 


8 price of 2000 gallons* 

1^ 70 . 
6 300 
8} 01 


Ans. 410 15 


15 a 
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3. 178 yards muslin, at 4$. 5d. per yard. Ans. S9LQs*2d* 

4. 2/6 pounds of coffee, at 1«. 7^. . 22 8 6 
. 5. 56S yards of cloth, U. 6s. 7d. 748 6 5 

6. 284| yards muslin, ds. d^d. 53 18 8f 

7. 460| boards, each 3 yards, 2 feet, 8 inches. 

17t>0yd-2ft6in. 

8. 177 chests of goods, each 2 hundred weight, 3 quarters, 
14 pounds. 508 cwt. 3 qr."i4 lb. 

9. 52,308 feet of boards, at 3|rf. per fo<>t 708(1 6s. 9(1. 

10. 89 pieces of lace, each 18 yards, 3 quarters, 1 nail. 

1,674 yd. Iqr. Ina. 

11. 17 loaves, each 4 lb. 5 oz^ 8^ dr^ 75 lb. 6 oz. O^dr. 

1. What is the price of 5 yards dimity, at 5s. 4|rf.? 

1/. 6s. lO^cf* 

2. What is the price of 7 yards muslin, at 9s. 4 Jd. ? 

• SL,5s.7^dL 

3. What will 9 barrels of flour cost, at IL lis. 5(L? 

14/.£s. 9d. 

4. What is the weight of 548 barrels of flour, each 1 cwt. 
3 quarters ? 959 cwt. 

5. What is the value of 94 dollars, at 7s. 6d* (Pennsylva- 
nia currency) ? ' " 35/. 5s. 

6. What IS the value of 94 dollars, at 6s. (New England 
currency)? ^ 2SL 4s. 

7. What is the weight of 487 dollars, at 17 pennyweights, 6 
grains each ? S5 lb. oz. dwt. 18 gr. 

8. A gentleman, whose income is 250/. spends daily 9s. 6^. 
How much does he spend in one year, or 365 days } and how 
much does he save yearly ? 

He spends 174/. 29. 8|i. and saves 75l. 17s. 3^4. 

9. What is the weight of 216 bales of cotton, each 3 hun- 
dred, 2 quarters and 15 pounds after deducting 8 pounds, 
2 ounces, for the weight of each wrapper ? 

10. How many yards in 75 perches, each being 30 yards,. 
1 quarter long ? ' ' '■' 
• 11. In 139 degrefes how many miles, each containing 69 
miles, 4 furlongs ? 

12» Bought 39 pieces of ribbon, each containing 15 French 
ells, 4J quarters ; how many yards altogether, and what is^ 
their value, at 5ld. per yard ? 



■j^' 
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IS. I. Manners 

Bought of P. Vender, 

^1 pounds of coffee, at Is. 10|cf» £i.:4s^6|<L 

57i gallons of rum, 4 2| 12 1 ll| 

183 gallons of gin, 7 5 

121 bushelfiof corn, 4^3 

1071. 18s. Od. 



14. \ RFairchild 

Bought of H. Plyant, 

18| yards of linen^ at 8Q.69J 
16 yards of silk, 1.12 

114 pairof gloves^ 0.65 

78 pieces orribbon, 2.15 



K£72.82| 



15. How manj bushels of apples in 86 barrels, containing 
each 2 bushels, 3 pecks, 4 quarts ? 

16* One year being equal to 365 days, 5 hours, 48 minutes, 
57 seconds ; how many days will there be in a century or 
100 years ? 36/524 d. 5 h. 35 mia. 



COMPOUND DIVISION, 

260. Compound division teaches to divide numbers eon* 
sis ting of several denominations. 

We will divide it into two cases. 1st, When the divisor has 
only ont denomination. 2d, When it has several denomina- 
tions. 

Case 1. 

* 261. When the divisor has but one denomination, and^hen 
the quotient is like the dividend, 

GENERAL RULE. 

1st, Divide the integers of the dividend by the divisor; re- 
duce the remainder to the -next lower denomination ; add to 
the product those of the same denomination, found in the di-i 
vidend ; divide that sum by th^ same given divisor ; convert 
the second remainder into the next lower denomination; add » 



1 
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those given ; divide again by the same divisor ; and so on^ 
until jott obtain the quotient of the last or lowest denomina- 
tion. (iThis reduction is made according to the third case of 
rimple' reduction : art. £20.) 

£6£. If any of the remainders, after being reduced to the 
next denomination, should not contain the divisor, put in 
the quotient, reduce immediatelj to the next lower, and con- 
tinue the operation. . 



£63. Multinlj (as in simple division) the quotient by the 
livisor, and tne product will foe the dividend. 



EXAMPLE. 



1. If 17 yards of cloth cost £5/. Os. 4|<l. what is it per 
yard? 

t'i's ao7 n^ Aij/^t .r- As^ I first divide the 23L by 17; 
17) 23?. 0». ^d.ilL 7s. 0|d. the quotieut U 1. and thi re- 

* mainder 6. As the divisor is no 

g longer contained in the int«- 

o^ gers of the dividend, 1 reduce 

the 6 remaining pounds into 

%f\tAf\f'r^ * 120 shillings, and as there are 

119 ^^^® *" ^*^® dividend. 1 divide 

these by the same divisor 17, 

^ and obtain for quotient 7 shil- 

^^ lings. The remainder 1 shil- 

ling, being converted into 

" -,v i^^vj pence, and increased by the 

17) iJOtf. 4^ f^^^^ j^ ^^^ dividend, 

^^ gives 16 pence. As these do 

ir^ fifi/* ^^^ contain the divisor 17, I 

^1 place pence in the quotient. 

Now reducing these 16 pence 
JZ into farthings, and adding the 

2 given in the dividend, I find 
66 quarters, which being divided by 17, produce 3 farthings, 
and a remainder which 1 entirely neglect. ~" 

264.NoTE. — It is evident, that by multiplying the successive 

remainders by 20, by 12, and 4, we make the dividends first 

j^O, then 12, then 4 times greater; the quotient would, of 

course, be too great fart. 60,) sYvouVd vi^ consider it as inte' 

^ger$, but hj 'making it expresa suWlwisvQTws ^l ^^ \\iXA^^r^^ 



eowfovim diyisiok. 1 5d 

that is, quantities, first £0, then 1% then 4 times less, we 
counterbalance the increase, and obtain the true quotient. 

Q. Divide 61/. 14$. 6d.bj6 Ans« lOL 5s. 9d. 

3. « 2 9 8 5 9 n\ 

4. /• 14 2 9 9 1 11 5 

5. ** 11 3 12 18 4^ 

6. " 5 2 8 7 14 8 

7. 38T.3hh.rgaI.lqt.lptby5 7T.3hh.5tgal-3qt,lDt. 

8. 33 gal. Iqt. 1 pt. gill, by 7 8 gal. 2 qt. pt. 3 gills. 

9. 5145 gal. by 120 42 gal. 3 qt. 1 pt. 
10- 7i 45 15 ISgr.by 17 35 13 14 gr. 

11. 1674 yd. 1 qr. 1 na. by 89 18 yd. 3 qr. 1 na. 

12. 508 cwt. 3 qr. 14 lb. by 177 2 cwt. 3 qr. 14 Idl 

13. 74 Fr. E. 4| qr. by 26 2 ¥r. E. 5^ qr. 

14. 2268 yd. 3 qr. by 75 30 yd. 1 qr. 

265. NoTE.<^t is deemed more expedient to divide at 
once by the divisor itself, than by its composite numbers ; 
because the operation is not much shortened by it, whilst the 
working of the remainders is always perplexing and unintel- 
ligible« 

RULE 2. 

266. When the divisor has but one denomination, and 
when the quotient is not of the same kind as the^dividend, 
attend to the following directions previous to performing the 
division. 

267. Reduce the dividend to its lowest denomination, and 
afterwards multiply the divisor by the numbers which were 
used to reduce the dividend ; or, by their product. This is 
done in order to increase the dividend and divisor equally, 
so as not to alter the quotient. Then you have ah tncom* 
plex number to divide by another ; that is, to perform com* 
mofi division, by which you obtain the integers of the quo- 
tient ; to get the other denominations, reduce the remainder 
of the dividend to the next <ienomination the quotient is to 
express, and the successive remainders to the other denomi- 
nations. 

~ EXAMPLE* 

■ • . •'• . 

1. How many yards can be bought for 63l« 16s. 4|4. at the 
rate of 3L per yard ? 

. It is evident, thai as ma&y times one yard can be bought, 
as the ort'ce of one yard is contained in the money to be ex- 
pendea. The quotient theg^ is to express yards, and x^a.^^ 
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of yards ; of course, it 
pr^Bce pounds, &c. 

3) 631106. 4\d( 
20 20 



60 1276 
12 12 



720 15316 

4 4 



2880;61266(21 yd. 1 qr. na. 
5760 



3666 
2880 




2880)3144(1 
2880 



is not like the dividend which ex- 



I first reduce the dividend 
to the lowest denomination, 
that is, to 61266 farthings ; t 
then multiply the divisor by 
the sanie numbers 20, 12, and 
4, used to reduce the dividend, 
and have ^1266 to divide by 
2880. The quotient 21, must* 
express yards, according to the 
conditions of the question. In 
order to have the subdivisions 
of the yard, I reduce 786, re- 
mainder of the dividendi, into 
quarters, and dividing again 
by 2880, I get I quarter ; I 
then reduce tne remainder 264,« 
into nails, and as 1056 does 
not cohtsnil 2880, there is Q 
nail in the quotient. 




2880)1056(0 

2. If 1 ton of hay cost SL; how many tons can be bought 
for 13U. 7s, Ud,} 16 T. 8 cwt. 1 qr. 23 lb. 

3. 1 peck of apples sells for 42 cents ; how many pecks can 
I have for 7 dollars, 51 cents ? 17pk. 7 qt. 

4. How many gallons of wine can I buy for 22 dollars, at 
the rate af 2 dollars, 75 cents per gallon ? 8 gal. 

5. For. 17^. 2s. Sd. how many yards can I have, at the rate 
of 6/. per yard ? 2 yd. 3 qr. 1 na. + 

6. For 314 dollars, 50 cents ; how many cords of woo^ can 
I buy, at 5 dollars, 15 cents per cord ? 61 cords. + 

7^ How many pounds of ctieese can I buy for 5 dollars, 28 
cents, at 11 cents per pound P 48 lb* 

8. How many hundred weight of hay can I have for 17 
dollars, 82 cents, at 88 cents per hundred weight? 20c wt. Iqr. 

d. How long can I hire a man for 73 dollars, at 100 dol- 
Jars per year? 9 months.. 
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10. How far can I send ir tons of goods, at, the rate of 
11 shiUinffs per mile, iovjL 14s. 6^. P 14 ipiles. + 

267. When in reducing a sum to its lowest denomination^ 
several fractions occur, it frequently happens, that it cannot 
iie proved by ascending rednction, as for instance; Ex. 9, of 
land measure (page 123.)— In such a case, perform compound 
division. 

Take, for dividend, the given number of the lo^yest deno- 
4paination, and for divisor, the integer reduced to the same de- 
nomination as the given number, and then divide as per £d 
rule of compound division. 

The 9th ex. alluded to, is ; reduce 34 square perches, 8 
yards, and 6 feet, to square inches. 

The result is 1,344,168 square inches. If ^ou try to prove 
it by ascending reduction, you do not obtain the primitive 
number 34 square perches, 8 ^ards, 6 feet— -in these cases, 
use compounci division, which is always the surest proof. 

Bring 1,344,168 square inches to square perches. 

X take 1,344,168, the 
^ven number of square 
inches, for a dividend, and 
for a divisor^ the integer, 
1 square p^rch reduced to 
the same denomination^ 
square inches ; that is, 
39,204 square inches, and 
dividing as per rule 2d of 
compound division, I ob- 
tain 34 perches, 8 yardy, 
6 feet. ^ 



39:204)1,344,168(34 p. 8 yd. 6 ft. 
1 ir6 12 



. 168 048 
156 816 



11232 
301 



336 960 
2 808. 



339 768(8 yd. 
315632 



. 26 136 
9 



235 224(6 ft. 
235 224 







2. Reduce 662,709,600 seconds to years. ^ ^V^^ix'Ss. 

3. " 40,356 squat'e feet 1^ ^^jxw:^ to^fe^ ^t .Stftj^^n^^* 
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4. Reduce 164^592 square inches to perches. '4 p. 6 vd« 

5. ** 624^580 yards to degrees* 5 deg« Tm.S fur. 

Case 2« 

£68. WheB both the divkleiid and divisor are complex^ and 
the quotient like the dividend* 

RULE 3. 

£69. 1st, Reduce the divisor to its lowest denomination j^ 
then, multiplj the dividend bj the numbers which were used 
to reduce tne divisor ; or, by their product, and then divide 
as in case first. 

EXAHPLB. 

1. What is the price of 1 yard of cloth, if 6 yards, 2 quar- 
ters, 1 nail, cost S4l 58. 9|if. ? 

6yd. Sqr. Ina.) S42* 5s. 9g^. I, in the first place, re- 

4 4 duoetiie divisor to nails, its 

.^ I lowest denomination; I then 

£6 137 3 1| multiply tiie dividend bv 4 

4 4 and by 4, or by 16, and then 

-».« ' having a complex dividend, 

105 105)548 12 6(5{. to divide by an ineompUa: 

5^5 divisor, I perform the divi- 

— — sion as in case first, and 

^ find 5L 4s. 6d, for the price 

20 of one yard. 

105)472(4*. 
420 



.52. 
12 

105)630(6. 
630 

••0. 

2. I bought a cask of wine, containing 21 gallons, 3 quarts, 
1 pint, for 4SL 14s. 8d. how much is it per gallon ? 

1^ I9s. Uid. + 

3s 10 gallons of molasses cost 21. 12s. 6dr, how much is it 
per gallon ? 5s. $d. 



ft 
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4, 55^ English ells, 3 quarters, being sold for ^OL 17s. T^d^ 
how much is it per yard I 7s. 9^(f. 

5. If 99L 3s. lid. are paid for 33 hundred weight, 1 quarter 
of raisins; how much is it per hundred weight ? il. 19s. 8<^. 

6« If 3 quarters, £6 pounds of sugar cost 4L lis. 8d.; what 
is it per pound ? lOd. 

7. 61. £s. is the price of 45 bushels, 2 pecks ; how much is 

it per peck? 2s. 8(f. 

, 8. 33 hundred weight, 1 quarter, 22 pounds of iron being 

sold for 46L 16s. 6d.; what is.it per hundred weight? 1^ 89. 

9. If 74 bushels, 3 pecks of wheat are sold for 65 dollars, 
78 cents ; how much is it per bushel ? 88 cents. 

. 10. Biid 8 dollars, 46 cents, for 3 yards, 3 quarters of lace ;, 
how much is it per yard ? £2^5, 6m. 

11. Paid 320 doflars, 80 cents, for 17 hundred weight, 3 
quarters, 17 pounds of tobacco; how much is it per ounce? lct» 

12. A merchant asks 2 dollars, 25 cents a gallon for brandy, 
per the single gallon ; but he says he will give me a cask con- 
taining 27 gallons, 2 quarts, 1 j)int, for 54 dollars, 94| cents 
cash; how much will it be per gallon? SSl.98 

\ Case 3. 

270. When both the dividend and divisor are complex, and 
the quotient is not of the same kind with the^iividend ; as in 
this case the dividend and divisor must be alike, work by 

RULE 4. 

271. Reduce both the dividend and divisor to the least de- 
nomination they contain, and then proceed as in the second 
rule of first case (art. 266.) 

EXAMPI.E. 

1. How many yards of cloth cap I have for 37/. 10s. at the 
rate of li. 14s. 6|d. per yard ? 21 yd. 2 qr. 3 na* 



1 
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it. 14s. e^i.) sn. lOs. 
20 20 



34 


750 


12 


12 


414. 


9000 


2 


2 


829 


)18000(21yd. 
1658 




.1420 




829 




• 591 


i 


4 


• 


829)2364(2 qr. 

1658 

/• _ ■ 




.706 




4 




829)2824.(3 nails. 
•2487 



Since the divideiid is in 
pounds, shiilings^&c. and siace 
I wish to have jards in the quo- 
tienty they are unlike each 
other; and as the dividend an4 
divisor areulike» I reduce them 
both to their lowest denomina- 
tion, which in this case ex- 
presses 1. This reduction be- 
ing permrmed, I have 18,000 
to divide bj 829, which gives 
21 yards for quotient, and a re- 
mainder of 591. I reduce it 
to quarters, and obtain 2 for 
quotient, and then reduce the 
remainder 706, into nails, and 
get 3 nails in the quotient, and 
a rjemainder of 337, which I 
entirely neglect 



\. 



.337 

^ ' . - 

2. How many gallons of brandy can be bought for 541. 17s. 
6d. at the rate of 14s. 8d. (Pennsylvania currency)per gal- 
lon ? 74 gal. 3qt. + 

3. A merchant has 174 dollars, 48 cents, to buy silk stock- 
ings with ; how. many pair can he buy, at the rate of 2 dollars, 
62^ cents per pair ? 66 pitir, and 1 dollar, 23 cents over. 

4. How much land can he bought for 245L 14s. 10(2. at the 
rate of 191. 19s. 6d^ per acre ? l^a. 1 r. 8 p. + 

5. With 20i. 14s. 7d, how many pounds of candles can I 
buy, at the rate of 14^rf. per pound ? 343 lb. 

6. With 78 dollars, 46 cents, how many bushels of dried 
peaches can I buy, at the rate of 2 dollars, 12^ cents per 
bushel? 36bu. 3 pk. 5 qt. 1 pt. 

7. How mtlch hay can I purchase for 548 dollars, 16 cents, 
at the rate of 78 cents per cw t. ? 702 cwt. 3 qr. 2 lb. 
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NUMEBATIOK* ' 

Remark I. (See page 5.) The federal money of the 
United States, presents a complete and admirable system of 
numeration, which may, ip case the explanation already given 
should not be sufficient^ serve to explain the formation of the 
different classes. For, 10 cents are equal to 1. small silver 
piece, called a dime : 10 of those dimes to a <iollar ; and, 10 
dollars to an eagle. An arrangement, in which the ten-fold 
gradation is invariably observed, and which is by far prefer- 
able to the subdivision of the dollar into sixteenths, eighths, 
&c. 

Any pupil a little acquainted with federal money, will 
readily answer the following questions. If you have 10 cents> 
can you exchange them for 1 single silver piece ^ Yes: fojr a 
teU'Cent piece or a dime. If you get 10 dimes, can you hot 
exchange them for 1 larger silver piece? Yes: tor one 
dollar. 

Then, he immediately s^nd easily perceives the possibility 
of converting 10 units of one denomination, into a single one 
of another. He has, then, overcome the greatest difficulty, 
which the system of numeration presents to beginners. 
There is yet another thing to be understood, viz: th« ne- 
cessity of separating the different classes, of giving to each 
its proper and allotted rank. It is, however, explained and 
illustrated as follows : 

Suppose you have three small boxes ; the first or right 
hand one, can contain but 9 cents; the second, only 9 dimes; 
the third, only 9 dollars. 
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dollars, dimes, cents. 
9 

1 















2 
1 

4 
6 




9 

9" 
3 

% 
8 



3 



If jou receive 9 cent8> your first, 
or cent box in full. Suppose you 
receive 1 cent more, as it cannot be 
put in your cent box, what will you 
do? Will it not be better to take 
the 9 cents out of the box, and add- 
ing the tenth to them, exchanse the 
whole for a single silver piece \ 
Yes. And, where will you put that 
silver piece ? In the cent box or 
dime box ? In the dime or second 
box. What will then be in your 
boxes ? 1 silver piece in the second, 
and nothing in the first and third. 
Now please to set down under each 
box what is in it After it is done % 
ask, wfaat number is that ?— Ten. 

^ If now you receive 9 cents, where 
will you put them \ In the cent 
box or dime box P In the cent box ; 
and then I shall have 1 silver piece 
in the second box, and 9 cents in 

'* the first Set it down, if you please. 

I 3 When done; how many cents ^- 

together? Nineteen. That is, 1 
unit of the second class, and 9 of the first 

If, now, 3 cents more be eiven to you, you will have 12; 
and, if you exchan^ 10 or them for anoAer silver piece, 
where will you put it ? With the first one, in the dime box. 
What then will there be in each hok \ £ silver pieces in the 
second, and £ cents in the first. Written ££«-»thatls, £ units 
of the first order, and £ of tiie second. 

If you now receive 18 cents, as 9 only can go into your 
cent box, how will you manage P Exchange 10 of them for 1 
silver piece, and nut it in the dime box, with the £ dimes I' 
have ttiere already : then put the remaining B cents in the 
cent box. But stop, I find £ in it; I have, of course, 10 cents 
more^ and as they cannot all go into the cent box» I will ex-^ 
change them for another dime, and adding it to the 3, which 
are already in the second box,tiiere will be 4 dimes in it, and 
in the cent box. Written 40-— forty— ^ units of the second 
class and none of the first 

Now, suppose you receive 6 dimes and 3 cents, how will 
you place them \ Put the 3 cents in the ceQt box, and aa J 



sHall haTe 10 dimes whibh cannot go into the dimebox^ 
, wiii exchange them for 1 dollar, and place it in th& third b03 
1 shall then hare 1 dollarvO dime> and 3 cents, represehte 
bj 103— ^ne hu^cked and three. 1 unit of the third ordei 
noQe of the second, and 3 of the first, &c. 

These practical exercises may be varied at pleasure, am 
shortened of lengthened according to the degree of impres 
sion they mak« on the pupil. 

To superficial observers, these details may appear lonj 
tedious and tiivial, but they cannot be viewed in that lign 
by the philosophical observef, who has attentively regarded 
the slow progress of juvenile improvement. He who wishe 
to impart a competent knowleilge of the science of numbers 
must be caireful to impress strongly, the %ystem of numera 
tion <m the minds of nis pppils : for, this is the basis of a1 
subsequent operations. For wailt of this indispensable re 
quisite, how many scholars are there, who, although they ca 
readily fierf^rm the different operations of arithmetic, fin 
themselves at a loss to point off the decimals, and are, in faci 
unable to do it, when the answer is not subjoined to th 
question they have to solve. 



BivisiON.— ^(Sce page 35.) 

.,■■'' \ ■- . - . _ ^ 

The metiiod bere reooimnended is not Hew, it is frequentl 
employed in long operations ; such as laying of taxes, contri 
butions, &c. I introdiijse it as worthy of attention. 

When tiie (itrpil comes4o division, bein^ already acquaintei 
with subtraction apd multiplicatioii, he is supposed capabli 
of performing diese two operations with ease; the only ob 
stacle he meets with, i& the difficulty of finding out the pro 
per figures of the quotient, and tliat difficulty is frequently 
discouraging. To remove this stumbling block, the teaphel 
may with success adopt the following method^ which we wil 
exmain in working an example or two* 

bivide 3240458, by 5* i ' 

1st, I multiply the divisor 5, successively by 1, by 2, by 3 
4,-5, 6, 7, 8 and 9, and obtain 9 products, or Qlultipi«s of thf 
divisor^ as follows : , 

02 

^ -I 
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Then I place the dividend aod diytsor in this maimer 
^ Divisor. Dividend* Qaotient 



5xle- 5 


5) 3240458. (648091 


Sr«10 


30 


3»15 


£4 


4=:S0 


20 


5 as 25 


.^<\. 


6=s30 


40 


r«i3.5 


40 


OsBSV\/ 


.045 


*7scsr*9 


45 


■ ' 


.08 


* 


5 



and taking 32 for first dividual I perceive that the highest 
product it contains is 30, which c^mes from the mu^tipr^inx 
of the divisor 5, bj 6 ; 1 then set down 6 in the quotient, and 
placing the product 30, under the dividual 32, 1 subtract and 
find 2 for remainder. Then puttins a dot on the 4, the next 
figure of the dividend, I bring it down, and place it on the 
right of the remainder 2, so as to have 24, and seeing that 
the highest product contained in this second dividual is 20,. 
which comes from the multiplication of 5 bj 4, 1 place 4, as> 
the second quotient figure, and subtracting 20 from 24, 1 findT 
a second remainder of 4. This last remainder increased bj 
0, the next %ttre of the dividend, (over which I place a dot». 
to show, at once, bow .far I have proceeded,) becomes the 
ihird dividual 40, which containing the product 40, equal t» 

5 times 5, gives 8 for the third quotient figure, and leaves no 
remainder to the subtraction. I next biing down the 4 of 
tiie dividend for the fourth dividual, and as this dividual 4, 
does not contain the divisor 5, even once> I saj it contains it 

6 times, and accordingly place for the fourth quotient 
figure, and having nothing to subtract, I immediately bring 
down 5, the next figure of the dividend (dotting it, as well aa 
the others,) on the right of the 4, which gives me 45 for fifth 
dividual. This dividual gives 9 for the fifth quotient fisure» 
and the subtraction being without a remainder, I bring dowa 
the 8) last figure of the dividend, for sixth dividual, which 
givea 1 for the sixth quotient figure, and leaves a remainder 
ef 3. Hence, the final quotient is 648091 and J; for, to c6m^ 
plete the quotient place the last remabder to the end i^f it. 
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above a liBe» and write the divisor below, thus; |» which means 
3 fifths. ) ^ 

This method is quickly understood, and the , operation 
easily performed by the pupil, even when he is unable to do 
it in the usual way, and, on that account i deserves some at- 
tention. But it has another advantage, viz • that of answer- 
ing when the divisor is less than 12> as well as when it is 
more; and by that means, it supertedes the use of short and 
l<mg dWmon. These two operations, althou^ they are 
founded on the same j)rinciple, and although they are virtu- 
ally the same, are considered by beginners, on account of their 
being performed in two different ways* as entirely distinct; 
and they are» for that reason, perplexing. • 

Divide 842,304,765 by 1 85. 

The first thing I have to do, as well in this as in every 
other division, is to fona the table of multiples of the divi- 
sor, as follows: 

Divisor. Dividend. Quotient. 



Table. 
185xl« 185 
2»: 570 
S«= 555 . 
4« 740 
5« 925 
6^1110 
7«1295 
««»1480 - 
S=X665 


1 85.)842364765(4552998+if 1 
740 

1023 
925 . 


..980 

925 ; 

.554 
.370 




''.J 847 
1665 

1826* 
1665 




.1615 
1480 



135 and then a single 
glance shows me which is the highest product contained in 
each new dividual; and conse<}hently, opposite to it» I findi 
the quotient figure, without any furthor trouble. 



1 
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tt tnaj be t»bjected fhat when the divisor is less than \% 
as all the multiples are ia the range of the multiplication 
table, they ought to be sufficiently familiar to the pnpil's 
mind to save him the troublesome task of setting them down. 
To this objection, I offer the foliowirifr reply* 1st, If the rauU 
tiplication table be very familiar to the student, the trouble 
of setting down the tmltiples is but trifling, ^d. If the mul- 
tiplication table be not familiar, no exercise could be better 
calculated to impress it on his mind, dd, I know,' from expe- 
rience, that the time en^ploved in forming the table of ipulti- 
ples, is more than regained by the facility it gives in perform- 
ing the Operation, itinust be plain that when they are once 
down, the studlent havins; only mere subtractions to perform, 
and being able, at one gfance, to select the right subtrahend, 
he may proceed as expeditiously as he pleases, without being, 
at every step, stopped by the trials requisite for every new 
quotient figure; trials, wiiich archil ways difficult ahd tedious, 
and which consume a great deal of time. 

DivisidN.— (See page 41.) 

To make any quantity a certain number of times greater, 
you must multiply it by that number ; and, on the contrary, 
divide it, if you* intend to make it less. Hence, to make the 
product of a multiplication 2, S, 4, i&c. times greater^ one of 
its factors must be multiplied by 2, 3, 4, &c^ or dimded, if it be 
required •to make it ^. . 

The product does not change when one of its factors is 
multiplied by a certain number, if at the same titiie, the 
other factor is divided by the same number. 

The quotient increases when the dividend is muMplied, and 
decreases when the dividend is divided; and, on the contrary, 
the qttotient diminislies wh^n the divisor is uMiltipliedy and 
augm>ent8 when the divisor is divided. 

The vahie of the quotient remains the same, if both the 
dividend and divisor, are multiplied or divided by the same 
number. ^ 

Divide 1 by l,the quotient is 1—10 by 10, the quotient is ^ 
1 yet — 50 by 5, the quotient is 10—10 by 1, the quotient is 
10, the same. ^ 

■ f 

^&pFditf IONS.— (See page 63.) 
We can, not only, find the»fil-8t term oif a proportion, but 
any one of them, provided three are given. For among those 
three, if two of them are means, the otiier is an ea^treme, and 
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in tills case, the product of ihemeans, divided 
§xtrem^, will give the other extreme, ^ 

Ex.— 7 : 56 : : 4^ : or * 56x42=a2352 product 
which being divided bjr 7f the known extreme 
the second extreme, 

^:14::64;448 12:156: :( 

2:64::14:a7 108;18::£ 

48:384:: 7 :a? a?:246::^ 

If two of the terms are extremes, the third 

mean&^ and, in this case, the product of the ex 

by the known means, will give the other mean 

Ex^p— 17 : 0? : : 63 : 315, 315x 17=a5355 pre 

tremes, which being divided bj the known n 

BSasa:, the other means. 

14:ar::448:64 168:1£:: 

64:2:: x: 14 ' 294: or:: 

28 :i7:: 228: 57 

FRAOTiONS*— (See page 88.) 
To find ^ greatest common divifor, or g 
Vieasure of a fraction. 

RULE. 

, Divide the greater term bj the less, then 1 
first remainder ; afterwards, that first remaii 
cond ; then, the second remainder by the th 
until nothing remain. The last divisor, will 
common divisor r^uired. 

If that last divisor is 1, it is a proof that th 

not be simplified. - 

Ex. What is the greatest common divisor c 

235)564(2 ' 47 being the 

470 the greatest cc 

•'~- and to prove i 

1st remainder d4)235(2 both terms oft 

188 bj 47, as b€lo\« 

2d remainder and > "^^QAro 
last divisor, j ^g.^ 

Thus, 47)235(5 numerator. 47)564(12 « 
235 47 ' 

.94 

94 
Fraction reduced ^ 
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2. Reduce 4|^ to jts lowest terms. 

S. Required the common measure of |^|. " 

The reason is this: any number which measures two 
others, ^ill also measure their sum, their difference^ and con- 
sequentlj) any multiple of either. 

4, Reduce |4f to its lowest terms. 

fl €t 37 4 (( 



r. " mi 



4§ 



KuiE OF THREE.— '(See page 72.) 

RULE FOR STATIlfO* 

Set that term of the supposition which is homogeneous with 
the term of demand, in the first place ; set the other term oif 
supposition in the second, and the tetm of demand in the third 
place. 

When the question is thus stated, consider whether the 
prcMportion is direct or inverse. 

The proportion is direct, when the third term is greater 
than the first, and the nature of the question requires that the 
fourth term, or answer, should be greater than the second ; 
or when the third term is less than the first, andit is required 
that the fourth term be less than the. second. 

The proportion is inverse, when the third term is greater 
^an the first, and the fourth is to be less than the second; 
or when 'the third term is less than the first, and the fourth is 
to be greater than the second. 

RULE FOR DIRECT PROPORTION.^ 

If the first and third terms be not of the same denomina- 
tion, reduce both to the lowest in either ; and if the second 
term consist of several denominations, reduee it to its lowest 
denomination : then, multiply the second and third terms to- 
gether, and divide the product by the first term ; the quotient 
will be the fourth term, or answer, in the same denomination 
91$ the second, or that to which the second was reduced/ 
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EXAMPLE. c 

If 2 yards of muslin, cost 4«t what will 6 yards cost ? 
yd. s. yd. 
' 2 : 4 s : 6 , . 

"4 ' " 

2)34 
12 Answer. 

IIUI.E EOa IirVERSE PBOPORTION. 

Multiply the first and second terms together, and divide 
the product by the third ; the quotient will be the answer in 
the same denomination as the second, or tha,t to which the 
second was reduced. 

EXAMPLE. 

If 4 men can build a wall in 4 days, how many men can 
do it in 8 days ? 

men* days* days. 
4 : 4 s : 8 

4 t 

, 8)16 

2 Answer. 

V OOMPOUND RULE OF THREE. 

. Write the terms of the supposition which are similar to 
{hose of the demand, under one another, in the firist place ; 
in the second^ set thkt of the same kind as the answer; and, 
in the third, each demanding term correspondent and similar 
to its supposition,, on the same line with it. 

When the question is stated, consider the two upper terms 
with the middle one, as a stating in the single rule of three; 
then, the two next terms with the same middle one, as an- 
other stating in the single .rule of three, and so on, of every 
other set of terms. 

If all the statements are direct, then the question is in di- 
rect proportion ; butif #lii»iii Ae statements is inverse, the 
question is inverse. 

RULE FOR DIREOT PROPORTION. 

Multiply all the ^iirst term^ together for a new first tenai ; 
all the thud terms together for a new third term: then, the 
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statement becomes a single rule, and having only three terns 
to find the foartb, multiply the secooi by the third, and di- 
vide the product by the first. The quotient will be the an- 
swer in the same cfenomination with the middle term. 

' NoTE.r-— Simplify or cancel if possible, before multiplica- 
tion. 

SXAMPLB. 

If 6 men in 8 days eat 10 pounds of bread, how much vrill 
12 men eat in 24 days ? 



6 men ? ,y^ iw (12 nien Contracted. 

H 10 $^! 



Rdays.^ ^^**^- J 24 days. ^l \^ 5^« 2 

48 

34 6 

10 

288 — 

XO 60 lb. 

48)2880(60 lb. 
288 



RULE FOR f^E&SE PROPORTIOK. 

Transpose the inverse terms; that is, set that which is 
in the first place, under the third ; and that which is in the 
third place under the first ; then work as in direct proportion^ 

ExAXPte. 

If 7 men reap 84 acres of wheat in 12 days, how man/ 
men can reap 100 acres in 5 days I 

84A *) f 100 direct 

l^D. vrm.< ^inverse Contracted. 

5 J I 12 )$it] a00(2OAns. 

....— 4*1* J ^ 

420 1200 ^f^"*l 4* 

420)8400(20 

840 > 
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CoRipattiiE lnteT*Br~^ — - 

gditDTi T.mxllir .'—l obaerred sn artiola OD the 
fljnrth paga of jourjmper, » faw daj» ago, reprs- 
leuticg that a cotreepondent of tha BBlMmare San 
bad lfanied,iuf/H yean ago, aBimplaplan for com 
pDticfc intsiMt at six perceob Almoat all panooB 

_v. 1 ..J "'—'-> to OMt, bars mors 

lininf tliur nanlli, 

. ^naadia the ordl- 

obriooi, tbererora, that if 
tbe priEciple ba oomot, any abort-hand vaj of out- 
ing Intsrefit.dkcoant, or oommieBimia, is the saving -i' 
of so much time; and this iiagreal thing with ttia f 
book-keeper. Foe tlio put twanty-flro years, I f 
bare bad in deb a Btaort-hand method oT flg- 
: nrlfg; and, hopiig it ma^ tie of some use to tue 
" pcofession,' ' 1 will deaoribe it. In oaatisg interait 
' for daj>, at six p«r oent^msiltiplj by tba nnmber of 
< days and divide b; B. Tbia is maah simpler than 
(he plan deBcribed In the Baltimore San. To ascar- 
i tain tbe ictereat for the three dajsgraae on notes, if 
thaaiiKnmt is le?B than one fanndred dollars, take 
! half of the flist lefr-band figure; if over a hundred 
j ddlar*, tike half of tbe flratiico]sfi-handfIj;nrm;if 
- tbcnaands, balf of the first Ihrrt figures, &:c. Tbo), 
' what la tbe interest of the grace (or three da;s) ~~ 



' uig 



Answer, 2 cents Gmills, or 2j cents; on SQOO, 
SGOSO, $2 i^O and bo od. Atao, iu oast- 
ions, at aj per cent ' " " 
multiply by tbo amoimC, bn 

- * rill get the answ 

i bo apphed to i 
if 9300 for Qve 



Bimply divldi 
: correctly ; am 
*rBBt. Thns,i 



what 



•Of 01 



r 2) 



4 



— stated thn5:'«800,B months, divided by 
: 4, gives ST, 50. By these very simple methods, the 
soms given in the " San'' oould be done in an in- 
; credit>ly ^hort time. Thus, he says, what la the in- 
; terestof SlOOlorSl days? 3 days is oeots, 21 
I davs is T times as much, or 3ii cents. Again, what 
*' is the interest of S37S for 93 days? 30 daye is J per 
cent., SI, SB: 90 days is 3 Kmes 30,or 5,67; 3 days is 
half of tbe first two flgnres, or 18 9 10 cenlB. Sl>,S5 
9-10. Let book keepers try tbeae rulas, (if they do 
not already know them), and mnch sivine of time 
will be experienced. An Oi.i> Bi>oK-iiEKrt:R. 



